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M t t U m4 I t t l ia i • * * * * • vfnwM 
ierttli 
iliSfilMST 
v i rw a f f l ln t i f f %»f>i i t i t fftttUlL • • * O t f ta —t»lt faMMtlt«ly 
• • r t ^arfftcit md SMM i»ff<9tvl1tt t f tfe* vtrwiM itttnil iatf, 
JlafMHitlitw »at tU nitmn (i l lf) Utm%9i U tpMl t t f« fmlljr 
•r«l»t«M In Mtt« t i iMtf f . Ttt f fMldt «tr« f«m(A t« k* efMiitMilitt 
«avr1«r. tk« virtw ffvilrwi i M t l I « f « M •« £* w t U t t ««rl»i fWMrar 
m i M C. i i ^ f f t i» i l»r tfvftaf «tat«r. 1i«t« • P M I M w«r« f t M i i M t t 
I M I M littte M i t i l i l * f«r ^tMmtttttlvt ttwdtM. Mf i f tafi t n i m t t t l l i l t 
§•« ff • ! • • tf«eMfct«4 kjr • . >ffgt#tf f« a Ma-fartftteat aaaaat. ilif 
I t alaa ttaaawlttad Uffaa# 9—i§ •t iafaatai A., waama. M f haa a 
tkaiMl faaatlvatiaa palat af 4 » % 4llatlaa aatf patat af 19*^ aatf 
vaaalaa aatlva la •fi9 aa* «liaa atatatf at taaa taapiralaf far m hr. 
Tka Mat aait«i1a •atfla* far aalatalalaf lafaatlrlty wta faaai ta U 
9.1 • flyataa-liaOli kaffar 4 1 par aaat aa4t«a aalpklta ( I s IK Yka 
viraa «aa parlffatf hf a Mtlia4 tavalvlat aiitraatlaa la • • ! • f l falaa-
NtAll h9ftw * 1 f t r ttat t * i i M ••tpkttvf fettfli f p t t i t M t r l f i f i t l M 
• f til* mtrnttt f f f m f w t t M •t t%t p»]l«t la tli« hutfw MirlUr wAif 
fr«Mfla« th« •••fi«MtM • r * n i # t i tliMita« astf •Ur t f l ca t iM ky a law 
•faatf ««itrff«fattMf fallawatf kjr 9 ayalM af «lff«r«attal aaatrtfaft-
t iaa. tlia last traaaa af aamal ffatatatand plaat aaaatttaaata vara 
fMWvad hf 4aaaltf fraifaat aaatrffafatfaa, fwUUi pmiafatfaat 
af M f fata a <nr apaatraa tfpleal af aaalaaafatafaa. M f feaa t»a 
aaatrffatal aaapaaaatt «Uk aaitMwtatlaa aa«ff(alaat af SH S §mi 
7 i f * Tafaatlvlty i*ai Hm4 attaatatail aaljr wttli tka batta« aam^aaaat 
cms ea«|iaa«at). Mf kaa , Itamitrle fMinlali^ (aaaaartaf c.SS an. M 
aatlaaraa afalaat iiV waa alitalaad aad aafalafleal taata pavfainad. 
AKV iraa aa tarataiifeat va1attanal»t|i «tt% a«aMi»ar natafe* rad elatar 
nat t l * aa4 fmi ai^tanlaat vlnwaa. far! flatf i»rapa^*t*Ma fraii tfftaatad 
aa wall at kaaltif tfataa fava a l l # t aMttarlaa kaail fatt kalaw tfea 
•aa l i tM fa tfaaaItv fnklfaat aaatvffafatlaa. thla bMi aaatataai 
paitlalaa matarfaf 10 aa aatf ara atallav ta ^ytafarr t t la . ft was 
aaaalaiai fra« tka raaalta tkat MV ft a kltkarta aatfateHhail v l rM 
aa4 tka aaaa iwafaatkat watt la tfrat [ v * : * / * : i /$ : $/»] «at 
aatfaatai far tka tftaa. 
iatafa aaaata aftat ( M f ) tafaatai 10 afaafatt a l l fa tka faailjr 
Salaaaaaaa. H «aa traaaaflttatf ky aHMaal tat flaaaalatlaa kat aat ky 
afkt i t aatf daitfar. MV kat a tkataal taaatfvatfaa pafat af 9$H, tftlattaa 
aa4 pafat af 10 aatf tawfaatf aatlva at nm taaparatara far 24 kr. 
tka ttatt aatttfkla aatftas far awfatatataf tka tafaatlvlty «aa faaatf ta ka 
«.t « ffeMflaU »«ff«r fR «.i • 0.1 f«r • • * ! tttflw tilptiftt l l s l ) . 
W tttttfttd lit#«tt cMCMtrttiMi f» 0, « f I 10 4tif§ •ft«r sMlMffat 
ffl#e«f9tl«ii. MY ifit fi«?1ff«4 kjr • pftttadsn favAlvtaf ««timtfM mt 
vtrM la 0.1 n piitttfl>Bt« li«ff«f ffl O.t • 0.1 par CMt • • i l w fslfkitt 
CljDf f*ttM«i Hf tl tyelM af 4fff«rmtttl tMtrtfaflttiM. OMII 1»»tt 
«Mtt1t«a«tf »«r« r«iMf«4 hf fyttslaf vrtfiilfilit tkt iMntiittM i^ tatacM 
•fl«r T l i l# niMi rant tliawi«« It tit* atxt Mtmlafi JP»11MI«4 liy a liw 
ifiati taafrtfapttM. tka laat trattt af atwal plaat yratalat vara 
raaavMf liy tata amial 4aatlt|' frailaat eMtr1fa«atlaa. farlftai viraa 
prapavatlaai fwra a apaatraa tynlaal af aaalaapratataa. Oa* li#it 
aeattarl«<i c«aa «aa aaaa la 4«sttt]F «ratflaat tiHiMt lAaa pattlatly 
pari f 1*4 vinm prapantlaa «aa flaatpd aa taaraaa aalaMa aad ••atrlfatad 
far 4 lir at 24t000 rpai* tlaatrM alartfranlia ratMlai tkp praaaaaa af 
flaxa*aa fllaaaataat pattlelM wtatarlaf t . Tit as laaf aa4 11»tS a« 
«l<a. Aa aatlaaraa aplatt tWV Mt prapara4 aa4 tarala^taal taatt 
parfavaai. MV vat faaatf aat ta tia taralaffaally ralatai ta taliaaaa 
a t# mi tplaaaii attala tlraaat. ft It taaalatfad fraii tka rataltt 
tfcat MV I t kltkarta aa aaakaraatpHtatf virat M4 tba amm iPtara 
aHitalt virat [•/•J • / • I «/t t S/*] I t prapata# ftr tfta rlrat. 























. « . 
C O R T t N T S 
* * * • • • 
PUKtmt 
t«tf«» t f l t t«y»t«r» 
«tt«Tlal Mtf R t U o i 
Syai»taMt«1«f]r tatf l lMt i M f t 
T i^ t t l t f t t lM , . , 
PHytlest IPr«|»«nftt 1« P l M t Sail 
C M C M t n t i M af v l n t f» p t m t t • ! 
tflfftTMt tf««f t f t « r ii«diml«a1 
f«««ii1iittM atd f t t « t f t r t1 i«t lM U 
dff f«r«i t fMrtf of the plant. 
i >« r l f f t t t lM 
Pff«fitnlM •t rartff*<l V f n t Fr«»tr»t lM 






MTOIA H9SA1C VTIOS 
l iv l tw •t L i t t r t t a r * 
• • t t r l * } Mtf I t t l iad 
SfaptaMtalatr tmi >•§t 9 M f t 

















ei iaptn I t . 
€ i i i9t*r If*. 
CUtpttr V*, 
CMtMttni t tM • f v l n t ! • i i l M t t t t 
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I t M v l n l M nt f I f f tftttrlkitiM ta 
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F v r l f l t a t i M 
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102 
tos 
Altftf l i 
A l fmt f IfTS 
t i i f t I t f t « n i f y u t t t%9 t k M i t M t t t i t t f 
" F i i r t f f M t i M M i P r t f t n f M •€ j t — w t i i « i M»ttl» m4 
nytwra i i t t i fg f i r w M * ' t t i A a l t t a i kjr Wfit ^ r « i ^ t» 
t1i« All^itfi I w l 1 « t l i fvtvtHyf Alffi»fli9 f t? tUt mmt€ 
• f tli« tf«9rtt t f B t t t t r t f Pbtltttpfcff t t t f t l t l i f t t 
v t t e r i t f t k t liMit fttft r t t t t f iAi w t t i t t r r f t i t t l ky 
k t r mimr Wf t i p t r v f t t t tsd f t l i t t t t . 
IRALTD VARIOOO 
V.St*f f1i*D« 
%—Hit I t i t t t t y 
icnfowjcBoniiNT 
T wieli u m^tmt «jr f t i t c r t «ratH«i« t« Dr. Ckalii 
••liaMtft 999HWf Otpartntst af BatMyi Allfftrii Mmlfa di lvanltyt 
All^fl i t Ht ••9fMtl«« lli« f iN^lM m# htt IcvM f«t«T«tt« ktlff«1 
evit l t t ta Mtf MMartiMWit tkr«a<^0«t t1i« eaartt af tlilt iM»vtt. 
• f • ! •€•?• tkairitt t r * §!•• tf«t t t fntmwt RMjrat KhMf 
ll««di titptrtamt •t Batrnfff Allfi i l i •«fftl» lhlv«f«ftyt AH^tTit f^t 
pv«vt4fe9 MvtMttrf f M l l l t l i i t . 1 M t l i « «nttt l f iatfabt«4 t« 
Pr»fttttr Mmr «. R I M f*v prtvUtaf flttthaac* tp tM . 
tktatt tr« t i t t 4«« t t Dr. • . Attvfi lMiMr> DiftrUimt •€ 
CliMlttvjrt Otnif tkilvartttft f*r tlit li«lp f« iliit1ftlt»1 ultntOTtrl* 
f««itt«a m i Dr. R M Pafkttli af f iMl t t r taaaanli Lakaratary* T .A. I . l . t 
waw aaivif vwv •'>*' Wi|P ••• v»^» r^^ !^  z^iz^zzz^^' 
tka kalp flvaa kjr my kratHara aa4 atkar aallaafaaa la «ratafally 
aataawtatffai. 
flia ffaaaalal atatataaaa ffraa %y tha Qittarafty Craate 
Caaitailaat 9m Dallilf la aUa tratafallf aakaa«1a<lfa4. 
IRTIOfHXrfTOII 
Vtr»l*«fttf ktv* h9m prtmrfly ««ifl»iii«tf wttli vfnwM ea«tt»f 
• •MMle ! • • • • • f« •ttUlvttMl piMtt MrarlffAtftq May tpMlM tliat ftfm 
ta ar ttwmi eattlvatiM arMf at WKMIS. 'Vhaia w—i aivaatat atokt act 
at ratawain af a vfra i . Pfal»ri>lyf matt aeaaa»teall]r lapartaat vtrataa 
kava aavad fraa i r l l i filaatt ta ealtlvatatf aaaa vkaa aaa arafifl hava baaa 
iatra4«ea4 la aa araa. tffrataa 1atTe4a«a<l fate an araa witli ealttvatad 
filaatt aftan fafaat wild plaati t^tiA fom a vamaaat raaanralr af 
vlrvi far fanhar ealtlvatad erapa. Fr«<|aaa>jr witfe vfctak taaa af tlia 
«114 t»lmtt ara fafaetaii vttk virataa I t hiffit (Vtaf^laaaata aaii Ifcharilft 
lOfSft). fataraat fa vivwat fa wild ipaolat m»f ratalt la trraatar 
affartt ta f>ravaat vfmi aiiratd fra« tkaa. A aarvay af vaoatiriila 
ffaldt at vail at m—iat ^rawlaf araaad tkata flaldi wna Mda la 1971. 
T»o vfrat tfttaaaaa* aaa affaatlaf Aaaraatliaa qraallUt a laary vatataaia 
aad tka atkav Patara watalt a aaawaa iNMdt vara fawl4 pravalaat. tka 
(iltaataa aff1latla« *wifaatliw wd Oitara wara lavattlfiatad aad tka 
vf raaat eaatfa^ tkata ditaatat ww lAaraatartiad. 
t^afy vafataklaav faaarally aaattdarad lafartar ta atkar 
vaffati^lat Ilka taatt taMta aad caaltflawar ara aqaally i^alatMila aad 
daaarva vara attaatlaa. tkaf • • i t ba laaladad In ataty «aal la aaa fam 
ar atkar. •atfdaa kavla« klf|k faad ralaa tkay ara aatjr ta fraw aad 
prarlda a f4 ylald. Laarat aad taadar tkaatt af tavaral tpaatat af 
*—taatfcaa ara atl l l tad al l mm tka aaaatry at a fraaa rafatM^la. Savatal 
CKaaanilf 1984). 
Tlit«#i «M«ra11y / I t r m t i i tpMlM tr« f«1ttv«tiMl f t r v«ftt«fcU 
fV l f l t tMf t t l f - I M B f l lMt t t r « a l t t •MtWNNl tO • • • • • X t M t . L M V M •t 
A, « f <•!•• 9T9 r l«i In vttMfn Ct v l t M l t A M 4 iw (CliaaliMt 19M). 
£• t t < f twi wfcttli I t ftitmd QTowtaQ • • • wm4 •xtMttvalf la f l « l^» 
paiteifai aadlalaal praaanlas (Ktrtfitarf 19tK). A, awlaalatea alaa 
fkaataialaa aiadlelaal iivepanlat <• aa lafi»anaat tavraa af faad for tba 
h i l l triliat •t Tadia* Savaral atliar apaalat af Aawf-witliaa qyawlat wlK 
aa «r««^ kava b«aa atad as «raa« vafK>tirt>la* Savaral apaalaa af Haaraatliwt 
ara famd fa tha Tada-Claa«at1a plata. Aaaaf ttiata A. araallJa la tka 
satt eaanaa. U fa alia aaeaaatered fa flaldt n^n^ athar afaaa ara 
aaltlvatatf. Laavaa af £. wraalila ara aiad aa a aat-liavli aatf alia far 
atdar aallearr ftraparatlaaa. Aa a vaffatiriila atlHaad afaalalljr la Ottar 
Ptadaatit PaaJ^ md Raryaaaf I t la af aaM Maaaula la^Mrtaaaa. A.araaIHa 
waa faaad travla^ at Allfarfc araatlaally %firaa||b«ai tka yaar. laat af 
tka alaatt grawtaf araaad Ifca Bataay Bapartnaatt AllgavH Haallai Htlrafaltft 
AHaaffit aliawad laaf aattla aad vara faaad f hw lafaatad with a ftraa. 
fa a aarvajr far tka viraa la Allfarli aamiraaa aaaiiilaa af AmraatliiMi plmH§ 
wara taatad. Taata af a^Mta frawlat la laaalltlaa vidalf aaaatatad 
fra« aaab atkar aliawad tkat tha diaaaaa WM widaaaraad. 
Patara la a aaaaaa wi^ aaaarrlat fa Allfark. I t la faaad fravlav 
la «atta-laad as wall aa In aad araaad aaltlvatad flalda. tha kjrtaatta 
affaat af I la aaadi kaaa laat ^i»** kaam aad alaatt avary part af tka 
piaat kaa tk l i trapartjr* Savaral alkalaldi af tka trapaaa alaaa kaaa kaaa 
In Allftrl i . TitflMtlMt Af 41ff«vMtM la hMt nmo* tatf ^ra^arttM af 
tli« vfrwi In flaat tan tnm tlit aarlftr daaarlpttaat IH tHa aatliar ta 
•aka a ralavaftffatlaa. 
tka vraaaat lavaatffiatlaa ft aaaaavaa^ »Uli ajnaptaaatalainrt hatt 
raaftt tfaat«1iafaa» |»f«panl«i in plaat tap* parlfteattM* alaatraa 
•tar«>f«apjr>ttralaff aa4 imn pliytl«»l prapartiat •t Awaraatiiat «attla aa4 
ftatata aaiata vtratai. 
9Mlt» I 
Ckfft«f 1 
I f f Tg» or LirCRATIIIg 
S«r<»ml vttiitw htv* b««i rvp^rtatf t« fif«et 4fff«rwt tf«ei«f 
* ' ^ — w O w i * i« f t f t f l » « i y Hat !>••• wvffttH M liMt of •wsvbit 
• • • • U vtrm (0e»1tttl« md «tllr«r» ]f2Si lf2S)t ^OM «•§•!• v t r i t 
<Zawie]r«r Md XMniit 1936)« p«tat9 vir«e X (DytttTtv 1^2I9)| kMt ytUem 
vfrnt (K0lt«<l» 1939* GoryitliUf IfB^)* • vlrat MMf«<i dlfMt« ! • btuMi 
<!>lll»«rtilMi14t ami ltfbr«ftt W4l)f §itft l^t«t • • • • I t «lr«f fftwitft lf47» 
i« i t«t t 19#l)f iydr«if«t H« f tfiot vtviMi (Brl«r1y •*< Lor«itB» WSJit 
Trit ?!•« •#•« f !r«t (Tnt t t t WKT) »n4 hur\»f t t r t f i * wifate vtrai 
(^IAQI) ot a l . t 19i9). *.g»tT«flt»>i w«t n9»ft«4 to b* • earvlor of 
•oloniil* rod aodo vlrwi of horn (TUMMtt I f io ) . ft vat roportod to bo • 
looal l«o1«R li^it • f potato virot f (Itofasllt l^ tSO) a>d of • • abortaat 
•train af potat* Ut«at rfsg spot v lna (Unoa* W44). 
i * lUt f lS l l . * * * foood to bo • boat of boot Ma«ta vfroi (Sarst 
I fMf I f T i ) . U M I loal(Mis woro laattod by a vlrat aaatlaf diaaaaa tn 
• • far boot to •wMNila (fapt lfB9) aad f r t i aoaoU vtraa (Braat aad 
•atfarotf I f M ) . A. trUalay waa faaad aaaaaptlbla to rod oorraat r iaf 
•pat t lva* (f laatan l^Kl) aad »«afpbopbaUa« •otata virvs (C^paor at al . t 
1#«I9). Uoal lottaoi woro laaftad ta i , trUolor rar. oplMidwia by 
tdiMM* timf §f% vfwt CT«lt« Jtlitt IffO) mii U i * t y l o l T 9w4 
A. f <f f« liy ttl>l»af« klMt rfttff t f t t Tlrvt Clt€lMa M 4 Ctwtii y If 19). 
i * kULlMU 4* i^ ^mA, 9^^ 4* l«w>—w««i« »«r« fftuiil t* b« iMi l 
I M I M li«ttt ftf f»tttt» vfnt X |]ftftl«fc Mi4 0|^ f«tt» I f i l ) . iMt jrtlltm 
» f m «tt rt|i«rtt4 ! • tufttt * . Tflfff^Hm »«* *• <•"•«»• <€•••?•# 
I f f l ) i jl. n^antia— ni A. f t f f l t y w (ll«r«tit w i Ilamrt 1^ 86) n4 
A* lilUiL Mtf i * iBtilttI& CCf«|«» I f M ) . i . f f l f f f l f l f i •«<! i - t f l l f lW 
vert rtpMi»ftft4 t t !>• Ii^ttt t f tMwit* l»li«t rliif tp*! t t n t (JSHMMI nd 
fal«f ]f43). i . iJQ|!i» i . t tatUlttty * . Pt lNfUf l t •»< i * i m i i . 
wtm rtfHirtMl t« k§ ktttt vf kc^t •#••!§ vlrtt (Xkrftttvtff tfio) * P»t«to 
Imt w l l «M t«flt«ffffiiltf trtat«ltt«« fcjr «r«w ••rtt«a» t« A.. •••4ttiwt 
£• «SIS£lnil *•* i» r a t f flMHW CUtttl at t l . t WSS). Ralllafi <!fit) 
fttmd tkat • •« • t)r|i« ef ItMlltwl rMttiwi mit mfitii m h, w^wtotti liy 
3tt vtfliitM Mtf fat t f ttiMt 4 vlfWM t t t . i !»••% rt«f tpatt ««l«vy ytllaw 
valat f*rl««*f f t l l w ttnfw •€ aMMliifr witttt* iMttut wittttf CaabrliQt 
tttlata •t t»batt« tiun tfat Mtf M « attala af tavatt aafanif vfrat kaaaaw 
ayataala fa tka iatt alitrtat kaat yallamr* aaraatlav mttla aa4 taliaaaa 
saaale vtratta aaatatf a]Pii|ita«lafa lafaatlaa. 
I* fiatalc f IfM) iaaart%ai a aatara amiala ilaaaaa af A* UlKM M^I 
t* liXiiii,* '"'* 4<tMta «•• aan traaaalaitkla aad aaaaatf 4ttt1aat aatafa 
•attla la yaaaf aa4 al4 laataii aatara rallaataf af vataty larfa frrafalar 
ablffatta patakaa altavaatlaf wttk tfark ftaaa araaa avar tba aatira 
la«faa* Ika ¥ir»a «at ttaaaafttatf %f aat laaaalatlaa ta i . icittii&» 
i * »>^^f* i * aMfa^ttyifi A. laafaaataff aatf A. faaaaataaaa. 
mivtaHttvMQr vt t l . {V*61) tftttril^«4 • •stale tfltMS* •t 
tofr—tiiw tnm C^takatort. Tlia v l n t ta«tla« tkt 4iiaata lafaatt 
fa—iiraaa qiabatat Wlaatlaaa tabaa— aad ft. ilattaata la aMltlaa t« 
*«f*—**— MP. m4 W9 aat tnataUtctf hj AaMf araattvarat A. gaatypH 
aatf iftaa nafalaaa. 
SlBfl^  at a l . iWtH) datarlbad ^Igvaad aotate vitm§ wlileli aaatad 
a tavara dftaata of Itaaraattiai vtHdta araaad Oaliil* Tha asn^tant vara 
daiartbimi ta atan at alld eklevatfe tatarvalaal )»at^«t «rad«i11y 
laetaatad alaae tlia vafat tad ftaalljr davafaplao Mitale af dark ttnm 
and abtarotte aratt. Oaly tpaelat la tf«a «aaat ftwaraatliat wara lafaatad. 
T*a t l r t t vat ttaatafttad aaaoparttttaatlf bjr Aplilt eraaetyara> A.qettyaH 
**^ *y»— ptrtlaaa* "^it vfrat irat laaatlvatad bjr 10 «1a«tat avpatara at 
40*Ct wfthttaod dtlatlaa af lilflO aad ramfaad aatfva for 9 dayt at roaa 
tamparatsra (18»?I2*'C). Tba r l rat bat flamaat 1OII<T parttalat TOO to 7?S aa 
leaf} aad H a* «fda. 
iBvabrlibaaa at a l . (If71) datarlbad a aa» oKMafa dftaata af 
itoartatbat taatwtlaaf. Hia virm aaatad filaat ttrntlafrt l« i f arlalrllafi 
aad aatala •att l lav aad wtt traat«lttad by tap aad bjp *ahlt t t t y a l l . 
m^atlaaa •latlaatat fataala bybrldat <8atbraaa glabata> Calaala arlttata 
* ' ^ ^<^yyaatbat ataara wara lafaatad. Tbay ro^artad tbamal laaatlvatlaa 
paiat at «0-lf*Gi dllatlat aad patat at l :10* ' . liVT^ aad laa«avlty 
la vltra af 19 b». 
Ckapt«r 3 
MATSilAL ANB ISHIOfl 
fwltlvattM of ttlMtii All fiUMtf ««r« fnmn In «1if |i*tt •t 4 tm mrf 4 tii 
ai«i»t*r In t«!1 eeotltttnt) • f • afxtwr* ftf twidy w\\ ma faiii-yaTa awiwrt 
In t ratf» Af 1:1:1. "^v • • ! ! wtt t tvr t l i t td hy MtMlMta^r f«r 1 kt t t 
• f>rMfttr« ttf 90 1l> per §^ ! • Mtf « M Hfttf 24 hr a fu r start 1f«nfan. 
Clajr !»•«• ware ttarfIfxad bjr rfatla^ with 4 par emi fanealdaliyat talatlaa 
antf «ar« f l l lad wUh ttar l l l ia i l ta l l 34 lir latar. 
Al l tha plaitt wara rafiaa rnd kapt la aa laaaat-praaf flats kaata^ 
%—<8§ wt» semi fa If 6 ar 10 ts alaf pats. ^ I f a n i tast plasts af 
Aaaraatlias wraelHs sad Cfcaafpytflfi i i t n H U f l ? f «•»•• •I»talaa4 by taw1n« 
tlia saaAi fa waatfaa trajrs la awtaelaraa sail twfaa a «aak. Tba sail isa<l 
was s1ava4. "Hifs balpad la abtafalnq famfaatfaa. Tka saadlings 
vara traasplaataa fa 4 la aatl 6 la pats aftar 4 tsaaks. Tha plaats wtra 
asa<f 1*3 waaks aftar transplaatlaf. 
firas fwItfra: tl^ a tsalata alttafaad fram aa lafaetai A,. araalHs alaat 
frawiaff aa tka taaisfit aaar Vaair •aatf It Alffpfikt was asai la tkts 
fta4f. tk t plaat ariiikltai H#it jrallawfav* r#fa alaarfaf aa4 p«akar1a« 
•t tka lattaf. S i i f l t Italat aaltara fta* ^. yex<cocs^r}u^^»m atatf aad 
tka rlras Isalata was •ai»talst4 aa ^. araaiil« hf Mekwileal sap 
laaaatatlaa. r«rla«ia akaak ta aatara laaatlty af tka Iselata was wada aa 
§ 
i« 9Bt£ilil* £* —^witU»1»r Md tttiirr •p{>r*pr1iit« l i * t t t . Alt {aMMla. 
t i M t vtr* attft Mf i« tti« f«r«fl«««r tatf •iif>ttyl«fl caitisrwitfMi (SOO mmh) 
•ff •« i^niflvt. Aft*r laecvlttlM tli« U I I V M w«r« H»t<Nl t« • «Mtl« 
• t r t M t f wittr. Six WMriri •!# A. «r>etHt f i lMtt Mtf ft MNilct •!< 
£• i t w t f e g H r pUiitt ««r« M«i Is «11 e t i M . StM<faril •xtrtet titt 
Mtd tt IMCMIIMI f«r •afat«lRtii« Ik* eiiltar*. 
StMdird aictratt; Stmtftrd •xtraet «tt praptrttf fw« A. foudl l i . p lwt t 
f»«e«1tt«d 10 to H dtyf • • r l l t i ' t tliMrlaf ftfn ciMrii if tnd 1rr«9»Ur dark 
firaaa MtaliM or aattl lnf m tka Ittvat. Mala 9laat alMg wftli raott 
«at talraat waaliad eat fata bf t i and liaaafaaltad fa a iianar vUft a fiattla 
aftar addttfaa af O.S par «aat a«dlan anlplifta aad 0.1 M pkatfitiata baffar 
f>H 4.St atf»Q I «1 tadlaa talphlta aad 1 • ! Iiaffar far aaali firaai af filaat 
•atar la l . Tha k««a«aaata w»t aaqaaaad tkraafite tva lajrars af eliaata e1*tli. 
Sap t^aaaad ast frea tfia liaaHkfaaata waa a«11aatad aad dflatad 10* wltk 
pkatfliata baffar pH 6.6* fhU dllatad aap rafavrai ta aa "ataadard 
axtraafy vaa uaad aa vtrvf laaaalaa tliraaoliavt tlia aaparlaaatal wark 
axaapt ta koat raa§a atadfaa. 
Viraa aaaari H, oraatHa Md C. awataatjealtr plaata • f tka aa«a aft aad 
feal#t «ttk ra«iafrad aaalbar af laavaa af aliMtt atiaal afat trawlaf aadar 
fdaatfaal aaadltfaaa wara aaad. Utaral braaakaa aad axtrat laarai wf 
allppad • f f fraai tka plaatt, ?4 br bafara taaealatfaa. Laavat vara 
dai«ad aalfanilf wltk aavbariMda« (SOO aiaaft). Taaealatfaai vara dMa 
aiaaaatly atla« tba farafiafar abteli «at dtpnad fa tba faaaalaa aad faatljr 
bat ffniljp rabbad •99r tba laiifaa aM*taa 7 pataaa arar tba aarfaaa •t tba 
i M t i a . t t tvM twr* wtgti0d lMi«tfttt*1]r after laoevlattM wttli t f M t I a 
• tr«M of irttar. Uet l ! • • ( • • • «tr« t«a«t«tf S t« T ^» mttt l a t t a l t t f M . 
f^lmtt «tr« tmBQad fn t t^tfa tiittar* dMlpt H I IM tffff«ir«tt tMipttt mt 
I B « C « 1 M »«r« cowarad. Thraa plaatt liaffaa 6 ar aart laavtt aaeb wara 
atatf far faaaa1atta9 aaed taafita aad aacli mmtftimmit was rapKeatad 
thrtea. Araragif* af tlia tbraa ai^arlweatt «at taeladad la tba ratalta. 
Haat rwiqa aad afptawatalagyi Sararal tpaafat wd varlattat af tilMta 
balaairtafi ta diffarant fantllai vara taaaalatad witli tl>a Italata t t ta f 
•ap fraw A,« «iraat1ta alaata laoaalatad 10 dayt aarltar. Staadard axtraat 
vat aaad at arldflia] dllatfaa. taaealatlaai vara mda aaaaalIf aafag 
tlie faraftafar aad aarbarandav SOO vatli at aa i^raalva. Flaati at 4*S 
laaf itatra vara wi far taaaalatlaa. All ttia falljr axpaadad laarat vara 
faaaalatad. Saaa aftar faaaalattaat tlia laaaalatad laavat vara rtaaad 
vttli a iTMtla ttraav af vatar» At laaat S i»laata af aaak tpaafat •t 
aartatr vara faaaalatad aad tana aw^ar af plaatt vara kapt at aaatral. 
"^a aiparfaaat vat rapMtad tterfaa. Aftar faaaalatfon plaatt wrm abtarvad 
dafljr far tka davalapvaat af tyvptavt. Tfaat ta^aaaaa aad tavarftf af 
tyvptoat vara aatad. Tka filaata wvn kapt aadar alitarvatfaa far ^ vaakt. 
Baeir faaaalatfaat vara vada 9n II, qraafHt fraa al l ttia faaaalatad plaatt. 
I m l a o j t L J I i t l i t : V fwt - f rw apkfdt vara raarad aa apnrtfirlata katt 
plaatt. l^ aar f laatt mw aavarad kjr tm aakfd-praaf aafa aad plaaad aa a 
tfae trajr. Tka battav af tka trajr vat nwwH vftk a layar af vat taad ta 
prwwmt tka afikldt frav pattlaq tkraa«k akiakt katvaaa tka tray aad tka 
r ia 9t tka aafa. "fka aafaa kad af a vaadaa frtva. tka tap aad tka tva 
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• f4t t tf tk» e««« w«r« e1«i»d hy flMt*pM«« Md tli« •thtr tltfM by • u l i i 
«l«tk • r wir* f i am. Eteh mm eftlMf wii turt«tf liy iplMl«« abovt 10 
•fili!4f M fr«tk plants. Hi* «»lMf af tH* alplildf »•• rMr«d at 93*C under 
••RtttMUt l t # t . 
yf»diM)H»» mf f t rw-fr— > f i » t : n»lpaf«f adaltt «•«•• ttarvad far I* lir 
• t ratti tanparatara aad tkaa ulaaed upas a data^ad laaf •t anprapvfata 
teaalthf liaat plaat la a patrl-dtali. Tka ataatfiliara faalda tfca patrl-
dlali «a« «ada liaMid by catarfaa %hm taaar aarfaaa wUli m\ f l l t a r papar. 
Navty-bam ayapba vara traatfarrad ta a fratft plaat. 
* 
*ii»<d tTawa«tia<awt Trantaftilaa ttadlai wwf parfamad ailao apblda 
tttm tka liaaltliy ealaay. Apbldi «rara aaatfaatly eallaetad fraa tba plant 
itltli a aatitafliad patat.brafh. Tnamlt t la t waa triad aataf batb ayapba 
aad adaltt. Abaat 600 adalta ar ayapba ealtaetad tnm tba baaltby aalaay 
wara atarrad far 1 br aad tban calaalaad an A,, ffracilfa plaata taaaalatad 
•**'* *««y»wtbaa watt la rlraa (iMW) 10 ta 14 daya aarlftr. A^ . ffraatlla 
plaata »ar« tmwm^ wttk a laatara dilMayf tba tap af wbfeb waa %vff^ 
wftb •at l ln elatb. Tbfa alt««rad «atehihi9tba babavfaar mt tlia apbfdt. Ya 
•aa a«t af asparlwaata ffva bat^M ef 6 apbfda «aab «tra raaarad fraa 
tba plaata aftar allawfaf aa<|afBlt1aa faadlaf t ta* of 1» 2, 3» 4 aad S 
•laataai raapaatlraly aad tmf tbaa plaaad m fry y««a9> baaltby 
i * <Q2iilil<P'*"*** '^*y **^* allavad tba taaMi faoealatlaa faadlae 
t l M aa aafaffitlaa faadfaf ttaa. Kfbt<lt mra kfllad aftar tbia parlad 
by Aadrail t^ray. tba plaata m&f ptaaad M tba flaaa h*w banab aad 
ayjaptawa abaarrad parladtaally. 
I t 
Ti tit* •tl>«r t«t •t •apwlamtt tplittft ! • bateUcff ^f 5 Mtk *«r* 
tl1«««<l M ^ f t l t f M f««dll«fi t i M vf 15 «!•« 90 at* ! 1 lirt 4 hrt 24 lir« 
4lt kr tsd 72 hr. tkfjr ww thm tniitf«vr*4 t« v«rf jrvwif bMltbf 
A. imielHt p l i i t t . TaseilatUii fM()1«9 ttmi •llawtd t« all t i i* hateliM 
• f apkfdt vtt 24 lir. Aft«r thU p«vt»4 upbttft w9f klllad by Astfrtx 
tpny aad plmtt pltcad •» tl i* flast bait* baaeb aad davelafmaat af lyai^taM 
abiartad i^artadleally. 
To datarataa tba Mda af traatafattaRt a«r1al traatfar af tba 
apbfdt waa daae aa £. graefUa. Saall plaata bat lag 2 ar S laavM vara 
•aad far tbata axpartnaati. %«ipba Mbfeb bad baaa allanad aa aaiialtUfaa 
••tm* ftarfod of 24 br aa diaaaaad fulaata vara trMafarrad atagljr witb a 
fiafatobratb aa baaltbjr £. qyaeMta plaata aad aatarad vttb laatara* 
ebtaaay. Aftar taaealatfaa aceaaa tt«a af 24 bv tbaaa apbfdt vara traaa-
t9rt9€ to fraib plaata. Tbfa «r«a (;anifa««d far 10 dtjra. flaata vara 
abaakad for 4 waaira aftar tanilnatlaw af Inaealatfoa faadfaa. 
,<^Tffl lin»>tl<fy%• '^ •"» * » • * » • " » i . fTMf l f t filaatai ^rawtaf fa 
6 fa patif vara aalaetad aad aaad aa ataab. Taa £. araaflfa plaata 
faaaalatad 10 daya aartlar «flb AMY aad barlaf tba aaaa atan diaaatar aa 
tba baaltby aaaa ww aalaatad aad aaad aa aatM. Tba apipar pttt •t fb* 
ataab tn» tmmif^^l wftb a abarv raaar-blad* and a dawmard alft waa aada 
fa tba ataa. All laaraa axeimt a faw an tba lawar afda mw trnttifHi fraa 
tba ataab. fba apftar |>art af tba aatan waa aat aftb a abarp raaar-blada 
aad a l l tba laaraa vara raaavad fraa tbfa parttaa. Tba aat aad af tba 
aafaa «aa trfaaad ta a aadfa abapa and faaartad fata tba alft aada fa 
tba ataab. Tba daptb af tba aat fa tba ataMt «aa bapt aaaal ta tba laaftb 
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• r tli« tMtffft. f^9 •f»«nt1e« mt <••• very qtUkly ! • •rd«r t« firtnrMt 
4ryi»f •t til* Mt tvrfMMi. After 1a««rtf«« •t tkt wtdft la tli« ttccic 
««t e«ttea wtt wrt^ptd artwid tfi« polat af l « t * n t M tni ttttf wltfi 
ptlytliM* rtbhM. The fraftftf vlmt MM Mel«f«d !• a p«lrt6«R« t»afg 
thm <anav tUat af «lifc^ vat rl«t«4 vltk «atar. Hia flaat «faa liapt 
e«var«fl «lt1i tlia ba« aatll tfca fraft aataa «at haalatf. 
P ^ f T mftWff t f f l ! ' A panlaa ^f tka ftaM af tiaUMM, Z t U t a " M ^ * 
waa plaaaif a« a A. graalHa plant faaealatad 2 ^Iwft aarllar wftti Mtlf. 
mian tha doddar w«a aatabllaliad m tha laaaalatatf filaat Ita atam tff»f 
vara liyaa#t ia amtaet »1tfi a kaalttiy A^ . oraetlla plaat. Aftar tite 
waaka ttia liatUliy plaat «aa akaiatf aatf tka daMar waa praaad ta lirlaff 
abaat f1a«f af tap tawarda tka haaltby plaat. Tlia p inta war* Irapt far 
R «aaka far abtarvatlaa. 
Saad traaiataalaat * ffw plaati af £ . graatHi mw taaaalatad at S-laaf 
atafa. Tkata wara kapt t i l l flawarla^ aad f ra l t la t . Whan tka aaa<to iMra 
aat In tk« faflarataaea aad «atarad tkay «»ra aallaatad aad driad. Raadrad 
aaada WHTB a««a la aaa p«t. Tba plaatt fanilaatfao fa aaak pat wara 
camtad. Tka aanbar af kaaltky aad dfaaatad pUata la tka pat wara alaa 
aaaatad. 
Wawatada traaawlaataa: Ca) Naaatadaa wara eallaatad fraw tka aall araaad 
dtaaaaad £ . traalHa plaata. Naatljr iatvlaaakaa wara faaad kat faw wara 
larvaa af Laaatdaraa Md fyatrlaaakwi. Tka aa«at*da aatpaatlaa waa 
caaaaatratad aad tirttaa fa a drap af watar aa a i l fda. U ana waaaratad 
wftk a «laai apatala aad faaealatad aa tka laavat ef £. traaflfa prarfaaily 
IS 
a«4 lr«pt f«r tbttrvitfaii for K i t t ^ t . 
(b) SiMi»«it1*ii •€ twttodtt «M i>v«)itr«# at ttaarlbwl al>«vt la (a) aatf 
i lvHad <Rte 3 pavtt and i»oara4 araaad tfi* raatt af tha falla*t«9 tatt af 
plaatt by iMlrtaff kalai la tba aall arawKl tlia raata. 
(1) 9 pott vara takant aaali liavfag ana dftaaaad aad aaa baaltky piMtt to 
taa abatliar eamtodat traatiift tlia t l m t ar aat. 
(2) ^ f)att» aaeli bavtafi aaly dftaatad plaat ta datamfaa vttrat aa^afrlafi 
perfad af aaaatadat* 
(9) 3 ftattt aaek bavfatr aaly baaltbjr piratt ta datafwiaa abatbar aaMtadat 
bave virat ar aat. 
tbawal laaativattaai A batab af i . araelHo plaatt «Mit laaealatad wUb 
ttia ttaadard axtraat. Tnfoatad tftiaa 10 dajrt aftar laaealatfea «at 
bawfwalsad la a wnttmt aad tba tap mn t^aaaaad aat tlirea#i un lajrart af 
abaata elath. Tt mt dfvfdad lato 10 aqaal al l faatt . Baeb alf^aat «at 
pat ta a avail f lat t aapala. Tba aaipala mt taalad by baatlaf tba aaa% 
aa a baraar aad prattfaf I t vftb a twaatar. Tba tiba wat plaafad fa a watar 
batb kapt at a aaattaat tanparatara. Aftar a lapta af 10 ala tba tilba 
vat taVaa aat aad plaafad la a baakar aaata1a1a« aald wttar ta aaal I t at 
^afakly at pattlbla. Tba diffaraat all^aatt wara baatad at fiO*» SS*, <o t^ 
M * , 70*1 78*t ilO*f as t % * aad «5*C. Aftar aaa1lB«» tba tabat wara 
apaaad by aattlag tba aaek irftb a f latt-kalfa. Tba atliiaatt wvr* laaaalatad 
ta taparata A., araalllt plaatt aad tb« davalapaaat af tjmptaM aatad. 
l^laatt wara kapt far abtanratlaa I f aa tjraptant datalapad far 0 «aakt. 
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Pt la t t i i m4 M ta t ; Ytmir h, wr f H i t p lMtt wtr* faMal«t«4 wttk I I I* 
•ttfltfard ratrtet. TafMt«tf t t t ta t tm tfayt »ft«r f a M i U t f M «•• 
li«MflM{i«4 la a taartar witii • paitla M 4 tli« tap npraaaad bjr fiatalaff 
tlia falp tkr«u0 t«a layara «f tliaaat alatli. ttm»t»%4 iflatlftaa war* 
•ada la 0.1 • phatpliata kaffar pH 4.8. Ollatlaai 10*"', w" ' , i o " \ 10* \ 
10* t lO' tnd 10* vara Inaealalatf ta ta ttia laavaa af A^ . mraelHa plmta 
arraa^ad la a tatia Si|«ara tfaalp. Flaatt tiavlaff 7 laavat ati^ mwm aaa4 
aad 7 plaatf mwn takaa tot aaak aimtrlaaat ao that mnh dUatlaa wat 
laaealatad aa to apvaa laavat la a l l paift laai. tha awpartiMat wai 
parfavwad tlivtea. 
A«lat U v l t f t fpfMta4 t l t iaa ftaa i . f E t U U i , plaata 10 daya aftav 
faaealatlaa Ms kaaa^aatitd la a laartar wHh a paatlat aad tlia aap 
•xpraftad by paialan tha palp tl»ra«# t«a lajrara af tk9Mm§ alatlk. 7|i« ftp 
»ai dfvldad lata 3 aqaal parta <•) ana part waa tapt at raaai taaparatara 
C2S C.90*C)t <h) ateaad part waa atarad at 10 Cf wd (a) tklfd part taaa 
atarad at .4*C. 
i«a11 allfvatt froai aaeli taapla war* laaaalatad ta C. airaatlaalar 
plaata aftar latarvali af 24 lir. tkp laaaalatlaaa wtra daaa aaaaalljr 
aalaf earharaadaa SOO aatli at aa abraalva. Taaealatad laavat warp waakad 
aaaa aftar laaaalatlaa wltli a faatla itraa« af «atar. t»aa«latlaag «ara 
daaa apta 10 daya. 
Kffaat af a i t TafMtad tlaaaa fraa A.araalHa laaaalatad 10 daya aarllar 
wat haarraatad aad Itaaiataalaad la a aartar witti paatla aftar addltlaa af 
4 lal af di t t l l lad «atar far aaali fraa af lafaatad tliaap. Sap waa ai^raaiad 
I I 
hf f^wNit i f tk« fiilp tkvtvfll tn* Ujnnrt mt f l««i« «l«tl>« I t wtt i lv l iMi 
f i t * * «fMl partf Mrf f iUt t f l» %«tttft. fR t f tilt SMiplM «•• •«jt i t«4 
to 5 ^ tn<} M %r v M l t t M vf 0.1 » »f«ttt a t f i Mtf f 7.0f i .0 ••< 9 ^ 
by a M H l M ftf 0.1 « b*ff»t« fctiff«r p* f .S. Aft«r iaevbattt* •t I mi % 
kf» ftll^ttt utr* t«frM f t M tteli taaf!• Mtf f««e«]ttwl « i t« tfc« I t t t M 
»f %.- fOUUXtl.* S*' f l ra t t wttk 6 i M t M Mifc t f tmiwl l« • l«tfa SfMr* 
4Mf9i ««rt *»94 t^t ffiMvtatiin. tk t •xpcrtmnt «•• ttpttMtiMl tHrtM. 
ICftfi,.?!. n^fimim ^f^f^Mffmm^ ^^ f^nm Mn^*f}%i' <^ «t»^  
m i i M kavfiff MOi aoOt 400t i M t I00ftii4 90O mtli f l M wat atctf. TBfMt«« 
t f t t i * ttm A.. OTatllt* al»«t» Ii«t«l«tt4 CUlOi tfays Mvltty «tt «t«i f 
•ak* tlift ttaatfartf Mtraet. A bati i af i A . f t a t m t plaatt havla« * fatly 
aif>aa^id latfaa wni 4aita4 wttk taqalta^ «at1>ormi4«a |M«4ar WMI iaacalata4 
witl) tka Btaatftrtf axttaat. Hia taaaalata^ laavaa vara wittiatf iaaaifataly 
aftatr laacalatfaa wHti a faatia atrMta af «atar. Laaal laataat vara 
aaaatatf 8*7 tfayt aftar faaaalatfaa. A l»at«li af 3 ptaata «aa alaa 
faaaalatai wttliaat Aiat laf aavkarmtw. 
I f faat af iaratlaa katiraaa taaaalatfaa aa< aatkiaa af taaaalatai laafaa 
aa tka tafaatJaUys Staa«af« axtfaat waa iaaaalata4 aa a katah af 4 
i * waatHa alaata aafaf aavliaraa#Bi fOO Mak aa aa lAtaalva aatf wai^ai 
tfMMitataly aftar laaaalatlaa witk a faatta atvaa« af watar. Tkraa atkar 
katakai af £ . araallta plaata «rara alia faaaalatad vltk tka ataa4ar4 
axtraat. Oaa katak «ai aaakatf I ata aai tka atkar 8 via aftar taaaalatfaat 
lAaraaa tka tklr4 «aa laft aa«aaka4. 
I« 
tkMt ttudlM t btt«h •f IR pl«iitt • f il. gwt t l i t vf Ik* ttM« •§• mrf 
f l i« Mr * •• lMt«4 mtf 4lvl(}«tf Into 6 qnwp» • f 3 i»lwtt Mek. l l i * T frtap 
• f pleiitt «M pltettf fa • diric ekwrtivr. After 24 hawrt tde I f 9r»«p of 
plMtf mm§ alto T>lMml la tli« tfuvlr diMbtr Md 34 kr Uft k«tk tk« fr«a|it 
df f»lMtt M r * r«Mv*d f rM tk« d»rk iriiMlhcr md f»lM*d m tk« f l t t t k««k« 
bm«k. Tk«f« tmofi* of otimtt t i «r*ll •• pUmt§ of tko Yrif fV ood V 
droop wnro Inooolotod wUk tko ttoadord oxtroet soooolly mUq oorkoroodow 
!k>0 Mtk Of on obroalro. J^ Oft oftor toooototloot oil oloott «oro woikod 
with 0 fiootlo otrooM of «ot«r. Plooto of t md TI fproipt ood oloo of tko 
TTT firoon «iitek wot oood ot o cmtret rooiofood o« tko «lo*f kooto koook, 
Ploott of tko TV ood V ffroof) woro tkoo ploeod tn o dork ^Mbor. Plooto 
of tko TV Md V <iroof» «roro roaovod fro« tko dork eko•^or oftor 24 kr ood 
4ff krf rotf»oetlvol)r» ood ptoood oo «iloit kooto kmok. loool looloot woro 
eoaotod 6-7 <tojro oftor loooolotfoa. 
ntotrlkotloo of rlroo tn d t f f^y- t portt of oloot: A kotok of A.fToolHt 
ploott wot tooottlotod vtth tko atoodord oxtroot of AlV. T«i doyt i f tor 
{aoeolotfoN ploott wore oprootod oorofolly tokln« proeootten tkot ao 
roott woro loft to tko t o l l . All tko toovott atom ood roott woro oot toto 
k i t t OBd kooM«oolaod aoporotolf la • a«rtor wttk pottio oftor oddttfoo of 
0.1 i pkotpkoto koffor pn 7.0 oad 0.9% todtoo oolpkltot *tfo9 I « l of 
oook por froM of fofootod tittoo. Tko top wot eollodtod froa tko polp kr 
Ofoooaiot tkroofk two loyort of ckooto olotk. took toi^»lo wot foocolotod 
to 3 ploott kovloti 3 loorot oook orroofod la a U t ta B^MW dotlfo. 
Lotloot woro ooBotod oo tko fiftk doy. 
IT 
i i « f l»tt»B! St«4t t f A.qycOlt wr» §tm U «»O4M trtjrf. Tw» wttki 
1at«rf vl^roMljr frtwlntr f»1t»tt •€ MlfotM fiwwtti ««r« tvt«t|iltMt«4 !• 
fr0*it« tvayf •!>i>roxlMt#lv 4 !• ds^an. ^tvenl taef! f ls t i ««r« fsoeitlttiM 
M»c)>«Bfeally trftli tli« ttMiftrtf «xtratt, lM«4Ut«1]r aft tr l«»««Utt«a 
filaRtt ««r« r1»t«d wHh • «mtl« t t r t M of witar. All plaati wf plaattf 
aa <rlats liaaaabaaek. At latanrala af # 1iaan» tliraa plaati talaetad 
raadaalyy vara eat at te l l latal aatf kaaaffaaltai! t« a aanar wttli pattla. 
Tfca kiMW9«Bata «at tqaaatad tliraaflli t«a tayart of ekaata alatl». Savaral 
tO*fa1<i ^flattont af aap ttara attayad aa A^ . OTaclHt plaata aifa^ at taaat 
3 plaatt kaftat 6 taavat for «•«!> attay, thla waa aaatlaatd for S mtaka. 
gffaot af rwrteaa baffart at dJffaraa^ aW larali aa tt»a tafaettrttvt far 
tHata atadlaa 0.1 M aeotata baffar f^) 4.St S.Ot S.S aatf «.0» 0.1 M pkatpkata 
baffar pH 6.S> 7.0t T.8 aad 0.0 aad 0.1 i borata baffar pH fl.Ot ^.Sf 9.0 
aad 9.fi vara aaatf. Uta of fafaatad t lata* «ara kaaaoaaltatf la baffart 
at vartaaa pH lavali atlaf 3 al af tba raqalrad baffar par fnw af lafaatad 
•atortal . t i i * |iaa«Qaaata waa aaatrlfa«a<l at SfOOO rp« far 10 aita. Tha 
aaparaataat vat aaa4 aa faaaalaa. Kaab aanpla «rat laaaalatai ta 3 taat 
plaata barlaf 5 Iwnmi —i^. flaata wn* arraavatf fa aa laaanplata blaak 
daalf i . Uataaa wara eamtad aa tba ftftk day. Avarafa of 3 aiqiarlMata 
«at faaladad ta tha ratalta. 
tffaat af rarlaat baffart at tka tawa a i laral aa tta lafaattr l tr ; fa tbia 
axpartaaat tflffaraat baffart v l i . t 0.1 M aaatata* 0.1 M boratat 0.1 • 
altratat 0.1 • flyataa»NaOil aad 0*1 pbatpkata baffort at pH *.S wn aaad. 
lafaatad t i t taa fra« A. traaUit alaata laaaalatad 10 dayt aarllar ««t 
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ktrrMtvtf 994 liMM»fMli«4l ! • varf«wi kaffarfi %ltn4f •4Jmtft4 H p9 A.S 
• t f i i f 3 • ! •t tk« r«f«1rt4 b«ff«r i>tr fTM •# l a f t t t t i t I t t M . tli« 
liMMiVwat* wtf f t t t r l faf td at StOOO f |» far 10 ala. Tkt lapffiiittaat «at 
•••tf • • laocalaai. BMII iM^la was ^Uatai VBT tm4 taaealatatf as S 
tadfeatar i»laatt. taafaat wtra eeaatad an ttia flftk day. Avarafa •t 
thraa anaerlaaata vat Iaela<la4 ia tka ratalta. 
g f f f f i •t faablf-^ttttl lf^ f f i f r , t a H a tf»PAitt>-^^y^bf 1«IC>» ^Htfff* 
glyctaa^WtOW baffar • t a d l f talaliUa aa< •IvalaaJlaOtt baffar • •aaaaatw 
aeatata aw tba tafaetivttrt Wltte a vfaw far pattlbla ata la partffeatfaa 
praaadara tk« bast madtaM far natataiafan tlia tafacttvlty of tba rtrat vat 
larattlfatad. Clait daAla*dlttl l lad watarf 0.3 M tadfaa aalpbltat 0.1 i 
flyelaa-NaON baffar pH 4.S| 0.1 • 0lyelaa»N8On baffar pR A.S 4 o.S pe^ ce"^ 
'**9^3 aad 0.1 1 fljrefaa-IVaOR baffar pR 6.6 4 o.Ol I MfiatlaM aattata 
«at atad for tMt parpeta. Tafaatad t l t taa af A.. traalHa alaatt laaealatad 
10 dajrt tmrli^r vat dfvldad lata 6 a^aal lata aad a»«b part amtbad la a 
•artar wftb a pattia aftar addfttaa af tba abara saatiaaad talatlaat Mlaf 
2 m\ par § af t l t taa. Tba baaataaata «at ftltarad thraa#i twa I t fart af 
abaata alatti aad aaatrlfafad far 10 ala at SfOOO rpa. taab aatapla «at 
dflatad 10"' aad laaealatad aa 3 taat plaatt. Taaaalatlaa wat daaa aaaaallf 
atlaf aairttarwldati 800 •mb at aa rikratlva. Tb« plaatt vara watbad «ltb a 
faatla atraaa af watar aaaa aftar laaaalatlaa. Ueal laalaat vara taaatad 
8*T daft aftar luaealatlea. 
f ffaat af paraaatata af tadlaai aalpblta idiaa atad vltb flyalaa-WaOW baffar 
aa tbo laftatlvltv; 0.8 par aaatt 1 par taat aad 3 par aaat KajSO^ talatlaat 
I f 
««r» pr«ptr«4 1» dttt l l l t tf Mt«r . Utmf* t l t i M vf A,, i m l l l t . i» 1 M t f 
1iiM«1tt«tf 91-K> dayi Mirlftr wf %*nmt9i m4 «1vl4«(l i « u 9 U t t * 
ttt l i U t was eniffcvd ! • • aanar vftli • y»Mtl« t f t w • M t t i M af 1 al • f 
0 .1 • f1yef««»NaOfl biffvr pn 4.6 Mtf 1 • ! ^f ^^^^^ • ' rciptti'td p^rtwitaflt 
f»«»r fTM of t1t«i«. t i l * tap was flltaratf aat throa^li twa lagrarf af ahtat* 
elatf) aa<l eaatrffafttf at BfCKlO ipa far 10 • ! • . Soparaataat trai laacalatatf 
•aaaallf an 3 plaati af i^ . ffraatUtt «tta« tlia foraftaffar aR4 aafttarmidaN 
SOO •Mk at aa tfbrailva, f laat i mtra wttliad tMi«dlat«lr aftvr faoealttlan 
witli a iNMtIa itraa* af watar. l«ilaat wv eavatad S-7 daya aftar 
laaaalattea. 
Kffaat af laala atrawt> af olyttaa-WaQW tiaffar oa tafaatiylty! Tafactatf 
t i t t a t fraai A. ataatHa alaati faaealatad 9»10 dtjrf aarllar wat harrattad 
Had dWfdad lato 4 «|«al lata, ta i * lat af tfaaaa waa lia«afaalsad la a 
•artar witli aaatia aftar addftlaa af «lyaiaa-NaOH baffar pn 6.R af diffaraat 
fante ttraaotli vt t . t 0.01 «t 0.1 V» 0.3 « aad O.S • . Tka aaa «ai flltarad 
tkraaga twa layara af aliaata alatfe aad aaatrf fa«ad at 69OOO tpm far 10 ata. 
Tka aaaaraatast wat aaad at laaealaa. Cart aaapla aat maaalljr faaaalatad 
aa a batak af S plaatt af A. traalHa kavfaf 4-S falljr ai^ao^ad Iwnmi 
praf featly daitad witti aarbaraadaa 800 aatli. Tka laaaatatad laarat wara 
watkad taaa aftar taaaalatloa aftb a faatla atraaa af watar. taaa] lealaat 
wara aamtad S->7 dayt aftar flaaaalatfaa. 
yartfiaatlaw: t'ltraaaatrffafatlaa af tka araparattan wat aarfaraad la a 
Baaltaaa 13-80 araparatira altnaaatrffata. tka f t r t t ktgk apaad raa waa 
daaa la a 30 ratar at IPyOOO f aad a l l aabtaqaaat klffk apaad raat wara daaa 
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l« • 80 r t t t r at IBOtOOn f. Urn §p99i nrn wcrt p«rf«ra«<l fH t R«at T-24 
• r JMttsklff T}t«.|S oMtr f f t f t . 
P—iftT <mnH—t c—trtfimttiw! Hi* v!?»t ftarlfltrf ky 4liff«r«itUl 
emtrtfaott lM m§ I t l r t l j t * • • • t t l i i ^witt ittM •t f ra t t lM T pr«t«1« M i 
rifcet«Ni»l a t t t r t t l . tkM« mir* r«Miv«<l kjr rat* t w t l tf«itlty fratflMt 
em«r1f^9itto» ii^feli v t i ctrrttd Mt at iaterlbml liy Bralrka ( I f S I ) . GndlMt 
eolMHi «•• pr«ptr«d by layavlafli 1$ t t 7 tm€ 4 nl af 40» 9t>f 30 aatf 10 
par aaat aaaraia la 0.01 • fikatpkata hwttw pH i.S la 1 x 3 la aallalata 
altrata t i ^ M . €ndlaat aalwnt tkaf praparad W9r9 plaaai la a aali raaa 
aatl l atad tli« fallawtaf day. S « l af partially parlfl«d vlrai aatfaaalaa 
. wta f laatad aa tap af tft« fradlaat tabaa aad wat eaatrlfa^ad far HUi kr at 
24fOOO tpm la tk* SW 26.1 ratar of tka UI-80 SaakaNia prapanitlva altra* 
aaatrlfafa. Aftar aaatrlfafatiM tka takaa vara axaataad la • dark raa« 
by proJaetfaQ a atraaf baa« af llfljkt fraa tk« %f» af tk« t«ba. Katarlal 
fraai Hflkt aaattavlafi gaaa waa raaavad fraa tka dMtlty fndlaat taba wttk 
tk* kalp •t a aaadia baat twiea at rifikt aafl ta aad attatfliad ta a kypadanila 
ayrlafa. 
Aialytlcal altraaaatrlfaqatlaa; Ta datamlaa aadfuaatatlaa eaafflalaatt 
Raakmin Aaelytleal OltraaaatrlKafa iadal t aad tatav typa Aa-0 wat wiad. 
Partially parlflad vlrat la 0.1 • flyelaa»KaOfl baffar pR 6.S waa wad far 
Aaalytlaal altraaaatrffavatlaa. laaa «pra aada at a taMparatara af 90*C. 
•av«i«it •t tka paaka «•• miatarad fra« pkata«rapkt takpa at 4 ala latawalt. 
Spdimvtat laa aaafflalaat ivat tkt« aataalatad. 
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gUwyf»Ut trt>fnni—t PrtfiantiM ww •mmliMt !• • V«ttara« 00-3 
• •^ • l HV $9Mtrt|iH9tMi«t«r. Llfilit t ta t tcr l i f hmi4 tmumttA tnm tli« 
tfwtttf ffn4tfiit ti l iM OTt alxttf wftto O.t M ffly«tii*-f(iOK bvfftr 6.S t * 
4t l t t« tk* t M r t t * i irtfMt* VImt M I I thm |»«llet«il bjr • lilfilt §p—$ 
tMtrifweratfM. Tk« p«11tt wit tsfpmdH !• 0.1 • fIfciav-ftaOfI bafftr 
f)n 6.S antf e l t r f f t td . Tlift cicrfffml prtfiarsttoa M t matf t» ttadf W 
•bterptlan. Sacettafv* r«tdfa«t ««r« ttkct at 8 an lattitala* 
Blaatwa «laratc»Mf; Paittal lf iiarlffiNl vfrat fir«i»aratt»at wt» atfaifvaly 
italatd by nataifliM pkaiykatmifttfc aeftf (PTA). Tka gptaliKM waa praparad 
bf plaefaff a wa l l tfraplat af tht virai •atpaattaR ultb a aaall wtra laap 
a» a Faiwvar-aaatad aappav f r i i «1tli a tatbm baalttafi a«4 aMtaf a aml l 
<lraf>lat ef a 3 par aaat rrA talatlaa aijaitatf ta pH 4.5. Tba axaaat ftattf 
«aa taakad aff by a ptaea af f t l tar papar laavfafr a tbia f l l i i af flal4l aa 
tlia f r t4 . Tka apaefaaa vat tbaa txa«taa4 fa a FbfUpt 900 alaatraa 
•levaaaapt. iafnlflaatfan wat aatad aail a aaabar ttt pbat««ripbt wvf takaa. 
Saralafy{ tabbUa wara aaatf ta prapart aatlaara* afalatt AWV, f irat 
parfflad by'4 ayalaa af tffffaraatfal aaatrlfa<rat1an wat aaai far fajaatlap 
rabhtta. Clafaa latraralaaw lajactlaat war* «tvaa at fatarvala af 1 «aak. 
Aftar tba aaarta af latraralaaat lajaatlaatt 3 ail f Irat tatpaatfaa «at 
avalttflatf wftli aqtial aaaaat af I'raaad'a aa«plata atfjavaat aa<l flajaatai 
tatra»ata«1arly. labbttt vara t r ia l blai! 4ar<ati tba aaarta t f taJaatlMt 
ta aback tba tttra af tka ••tiaaraa aa4 «ara finally blatf 3 tMiakt aftar tba 
latraaaaaalar lajaatlaa. Oaa awra latraralaaat lajaetlaa wat fivaa 1 wtk 
lattar. Iba aatltaraa wat faaa^ ta bora •larapralpltia tatt t t t ra af 10411. 
n 
Tkt M t t t t r M tnif 9fvi aft tr ttfdltlM • f ••il«ai «t l i« 1M • r t f t r l f tn i t«r 
la • M i l alf<qMtt at f f tqiMt frmsfiif m4 tfiMfl«f ii»4 •tff«rt« cf f t t t M 
tUt t«r*]«ffeal MtfvUy. 
Micrvfiraetpltlt t M t t wtr» ptrf«f««tf la petrt-platM aatfar aitaaral 
o i l . H I * battM af tli« fiatrf-filatai was aaatatf wltti fanarar. 2-f*]4l 
icrfal 4tlat1oM vara aada af tlia aatlaaraa and ttia aatffaa. Aatfgaa aatf 
aatfaaroM tfrafia «ar« tfapaittatf ta^tliar la M ardarly array aatf tliM miw»i 
bjr atfrrlag «1tk a tkta flata fi, Plataa mira taaaiatatf at raaai taMfiavatar* 
far ?>6 kr. Oaalitartaajr a«ar-fal A»al>la tflffatla« taat C0Mlitar1aay« 1942) 
«t« «aa4 far tlia aatlvaa-aatlba^r raaatlaaa. Cr«<l« aai> aatf !>«r1f1«l v Ina 
praitaratlaat «ar« tattad. Taatt «ar« aMitf* M •terat«*pa altdaa 7S • « x 
2B • • . O.n i»ar a«it a<pr vat praparad fa pliytfalaftaal fa1la». SSIdat 
vara flaadad wUk S • ! a«ar ta aalra a ht4 af agar. Ralaa 9*4 • • ta 
d1a«*tar vf paaeliad «ftk tlia li«l|i af a aark b«rar aad afar «aa raaat«d 
hf atpfratlan. t l i * diftaaaa liatwaaa tfc* Mtlfaa aad aatfatna li«lat waa 
S • • . Slldai vara laaaliatad at raea taapcratara la a aatat akaaliar. 
Mataltf war* raeardad aftar 34 br. SltdM vara Irafit far •bitnrattaa far 
lararat dajra. Olffaraat dllvtlaat af viraa aad aatltarav mvr» atad Md 
tatta wart rapaatad aavvral tiaiat. Prapar atativla vara laatadad la a l l 
ta t t t . O.RS par «aat avdlaa alilarld* la dtt t l l lad «at«r «at «i«d la aaldKV 
a l l dl lat lai t af tfca aatlaaraai. 
SflPTOIATOUMnr km II05T iMI0R 
All tilt «i9«rtMMtf mrr* eirrttd • « ! wftt) tlm I telat* •t 
i a U M t l l l . • • t t U vfrM f *nd tsftettiQ A. fnratiHt at Alt^aiH. 
tli« 4i§m»H filmtf •liMrttf vtfii • I t tHa^t tlil«T«tft and witt l taf af 
tlia l awM. Tuts ttal«ta •t tka t i n i aaatM aavara tyaptaas •• 
£* fftf <^<»* "^^ V in t «at faaatf to ba Maaaalljr aa|> tTaattaltttlila. 
iNiaii tTaamfttatf ta £. gtaatHa alaata Maaaally atlan tlia ttaadard 
axtraat ax) aaif^araatfrn 800 natti as a« id>ratfva feaatfrad p%T etat 
lafaattaa «at Atalaatf. 
Aa axparlwaatal katt nm^a af tha vfraa «•• faaattl^tad. 
Oaa I^ Mdratf aad tlxtaaa tiiaafas af itlaata tftatrfl^atad ta 3f fa«11laB 
vara laaaalatatf. TaaaaUtleaa wtrt <)aaa at 4lffar«>Bt tfnat af tha 
yaar ta tfatamfaa aaataaat varlattaat fa katt raapaasa* I f aay. 
Hia lyantaM arakarf aa iavaral apaatat af plaata ara 4aaarfba4. 
Aawraatliaa »Hta« t . * flaall ^ t - l f k a aaavatfa braaa ta blaakf raaad 
laaal laalaaa vara farmHl aa tka taaaalatwf laaaat S 4ajri aftar faa-
aalatlaa ( r i f . 1). Darlaf wlatar at vary law taai»«ratara laataat 
taak 10-1S iff* ta aa^aar. Sjritatala tyaptam apaaarad 7-14 itojra aftar 
laaaalatlaa. Taaaf laavaa tka«a4 vafa alaartaf fallawad by alffbt 
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pMktrlMf •t tilt i M f M ( H f . 2 ) . L M V M tliMttf • fr«M a t t t l * 
( r i 9 . 8 ) . All ti l* jrtMf iMVM imirfltg t f lvr it*««1ttf*t «alilbtt«4l 
tkl t • •qiMe* t f tyimtM 4tv«1«|minit. OrMrth ^f tkt i^lMtt « M 
rttartfttf tatf tliajr r«ral»«4 eMtpteM«t1y i t M t t ^ . F]«r«rtR9 was 
4«1ay«4 and f«v • • • < • wir« t t t . 
i * •»»<«tat t . : Mt i«e«] Ittlftiit mir« •vaketf ! • t^ l i tpvetM. 
f'SfftMilt tjr^fittMt ainHNmNf to* 12 tfajrt aftwr t«*ev]»tfoR In tli« yemf 
! • • • • • tn t^a f a n «f ttfa almrtaf f«11«w«tf by fl11#it |>«ek«r1f«| •«! 
• aotafe • a t t l * ( f i f . 4) . t l i * pHntw v«ial««4 itaattNi md flawtrtifi 
vat 4ala]r«4. 
i * aw—tat t . : Nawljr aMrflao laavat tka«i«4 fim elaartao 7 to 14 
tfajra aftar laaaalatfoa. Hita trai fallawai by paakarlsQ af itavat 
aa4 a 9f«aa iiaaale «iattl«. t*laata ira«a1a«4 8taata4 aatf flairarlnfi 
vat 4a1ay*4. 
A.waalUa naaf. : Tha laaaalat«4 laataa akawad anall afraalar* brawa 
ta blatkf #at«1lka aaaratfa latal lasiaat 5 daya aftar laaealatfaa 
at kff^ t«Mfiaratara (la aiNatr aatiaa), «baa tanfiaratara trat law at 
fa wiNtar* tka laaat latlaaa tpfiaarad 14 4aya aftar faaaalatfaa 
<^lf. S). Laavaa war* tka4 aami aftar tka aanaaraaea af laataaa. 
Syataafa ayaptaiM api»aar«4 7*14 4aya aftar laaaalatlaa. Taaao laavaa 
aka«a4 vala alaarfat wfclak «aa fallawad by al1«lkt paakartaf af tka 
laaraa ( H f . 4 ) . Laavat aka«a4 a fraaa «atata M t t t a (^ff. 7 ) . Crawtk 
af tka filaata wat ratariai aa4 tkay raaataad aaaipttaaatly ataata4 
(Fl f . A), flawarlaf waa 4a1aya4 aai faw aa*4i vara at t . 
n 
'^ * <»y»»«>»w<yi»«w ^^ * inHM %• b l t t t i 4l*t«ltkt i iMrttt t 1 M » 1 
lMl«iit wtre f»rt4«ct4 4M l i t t t l t t iMl ! • •?• • B t» H 4tyt •ftvr ! • • • • -
lutfofi Crif. «>. TiNKi af tppMniatii wf 1a««| iMlant iltpiMddd upl>n the 
t M t M . f«f« • l M H « t •nmrnmi T t * 14 tftjrt t f t«r I I I M M I M I M * f*1ltw*tf 
by taettfe ••tt l laff . PUi t t rwaltttf ftnitadt tf«f«Tnt4 n d wMk. 
F1ew«r{iiti Wit 49Hf94 Md VVTT tm wvtht w«r« t t t (Pt«* 10). 
A. lMt» tanw Itotf. : CliaK9« •t ttMptratara aa^ vtlkar aavffwaaaatal 
faetart faflaaaaad markatflv tlia tyf>a af lyaptMit ftradaeatf aa tkta 
tpaelat. Ta tha «aRtti af Sa)it«Ml»ar kraaa ta blaakt atrealar aatratU 
loeat latfoRf ai»9«tratf M laaaalatail laavat S ta 7 4»f§ •tt^t faaealatlaa. 
V»9 tjrttaiifa ajrvptaat tmra alwllar at aveltad a» £. gyaatHi ( F t f i . l i t 
12 aad 13). Saqaaaaa 9t apyaaraata af lyi^taM «at »l«e i la t lar . 
Ta tba •aatlk af f>aaaMbar» Talltw afraalary tbtaratla tpati 
vara i>railaead M laatalatad laavat. fk— «ara ?»4 • « la dtaaatar 
crff . 14). Tbajr a^patrad ta ta 14 diiya aftar laaaaUtfaa. Tba lattvif 
laaraaaad la t t ia aad «aalMeadCFIf. IS). SystaaU ayaiiptaM ttartad 
witti vata alaartaff f to S waatt t f t t r faatalatlaa fallawad by 
faakarataff «ata1a NMitlta«f ttaatia^ aad daf«f»atfaa. Havly aaarfllaff 
laavaa alia tbawad tba taaia ta^aaata af tynf^toiit. FlawaHaf vat 
daUyad. Nbaa tba fafaatad plaata «ara filaaad la thadai tha aalaar 
af yall«w ipat abaafad fata f4, tbraa ta faar dayt aftar appaaraaaa 
af lacal laalaat tba laavaa vara tbad. 
i * WtlSStSL^* * ^ * f^nt vttfbla ayMj^ taai eaaaad aa tbft tpatlM 
wat vaia alaartaf la tba yaaa^ Itavaa R ta 14 daya aftar lataalatlvi. 
3* 
Tkit wtt fvllMTMl ky f l f ^ t fiMlt#rliif • f tit* I M V M Md fr««i « • • • ! • 
• • t t l « . All tk* jrtwo I t tvtt MKirflvf t f t t r fM«t«lttto» §%mfi tklt 
•«l«M0« ftf fjwptMf. Ik * filaatt r«Nf««il ttntflNi M 4 flMrwrftff «af 
tf*Ity«<l (riff. 16). 
1 * t r leatw I . : TiMMltt«d filratt §%mni v«1ii •Ivarlnf M tli« r«Mif 
1«iv«i 2 t« 9 twakt t f t t r f i tcalt t len. Tklt «•• f*l!«»td bf tlfokt 
fiiitlrtrlttf t f tk» ImvM ntf frttn •ottte M t t U . All t%9 fm§ i M t M 
Mtrfliiff t f tvr laMnlttloa skmNHl Iht i • • f i t i e * of t f iptMn. Tk» 
U l t i t t ranatamt ttmitad mtf fitivcrtsf tf*ltf«4. l^m f»H wtra ta t . 
4* y<y**<» L* : Clfta1ar« 4«t«lfk« Rttratta iMtaat itvra fre4l«««tf 
•« t«««a1ttt4 laattit ^ M tftjrt aftar laaaalattaa (Ftf. 17). Sjrttaata 
tyaiitMHi ta t)t* fam of vala tlaarlaf 4n>aara4 7 ta tf> dayi aftar 
laaaatatten cn«. II*). tkfa «ai fallawad hf •attlfatr. Plaata ranalaad 
•taatad aad ffawarlaf «aa tfalayai. 
Ckaaataiiaai alkaw t . : Tkta katt skaawtf yatiaw etrealar laeal 
latfaaa* ?-9 • « la <lia»atav aa ^ka fnaealatad faavat 3-9 awaira aftar 
iaaaalattaait la aaa part ef tka yaan l .a. i fraa iarak ta Saatarikar. 
Tkaaa iMlaat aalarfai aad aaalataatf aaatfiiQ tka akala laaf ta tara 
yallaa vkaa ft waa akatf. Ma afaatam vvr9 laaltad la tka aa« •ni 
aalaaaatatad laavaa, mi tka vtrat 44<l aat kaeCMw ayataiila In tka 
plaatt. Ta wlatar aaatM fraai Oatakar ta Pabraarjr tala tlaarfan 
afpMrad fa tka yaaaf laavaa 9 ta 4 traakt aftar iRaaalatlaa fallawatf 
%f latarvalaal aklarattt. Tka viraa baaaaa tyataaie ta tka katt 
<rif. m . 
n 
tkft M f t . T«ll«w • f r ta l t r I M I M S IMT* f«f»«il M tli« 1iMt1»t«4 
lMV«t S to 14 4tyf t f t w t««tttlttfe». tb* I t t l M t mUvfMl* b«t«iti« 
iiftnm fFl«« 30) m4 ili« I t M t t w«r« I I I M I tUtrtafUr. N* v f t lb l * 
•yaptMt ««r« li«U»d M tkt Mlt«t«ltt«4 !••«#• witf M tkt tMrly 
•• •Tffaf 1«ivtt •nil •« vfrvt rM«v«r»d •» btelt l«MBtatl«tt, 
£• • » y > * ^* : UMIVM •t tf>« l«»e»1iit»4 ^ iMt t cKklklttd f)i«t«rt»f 
tiid • 4»r1t frtMi Mt t tc 3 «M%t t f t t r tM«t«l«tfoa. fhmth vf tfi« plints 
WM iwtartftd M 4 th«]p tlitmd » Mitml ttwittaf (Ptff. 21). L M T W • 1 I « 
fh(Mv«4 tf«f«nMittMii txHtbltfiifl varlam t t t f t f t f y««iittlmi In lantat. 
P iMt t fa lU4 to fiTOtfuet f l twtrt . Tb* yitmtt tbowtil tyM^IOM I t 
•«M«r • « • • • • t«ly md In «(at«r f I tn t t rmatoiN waffMtotf. 
Saaa^ aarttfaa Pwai. : Tka laaaalattil plaata ahowtd tlff|l»t fiaatarfaf la 
tka Iwavat 3 waaka aftar faaaalatloa. tlita vat fallawai bjr tlia fanntlaa 
of fUmt aaata» nAltb «ra4aa11y aalartatf and faead wUli aaali atkar. 
At tha aaMa ttaa tataal aad latravafaal Alaraita aaeamrad. fin vtraa 
liaaana ayataiila. Tlia f^allow laavaa witliarad aad taara tliad ( H f . 32). 
Cyaaiftta tattataaalalia U S tfta f i fst ttafbia arnptaM la tblt 
tfaalat «at ya11aw« trratr«1ir t f^tt t d vaairi aftar laaaalatlaa. tiaaa 
yallft* araaa aalarfad aad apraad aa tli« idiala laaf. Tlili «aa fallawad 
by paakarfat aad aatt l laf . tba laataa vara dafaniad» plaata raMlaad 
ataatad (Fl f . 33). tbaTa «aa aa f)a«arlaf. 
Tha raaalta •t tba MparlMaial bait raa«a atadlaa ara 
aaaaarlaad la Tabla I . Tba raaatlaat avafead la a l l tba plaat apaalaa 
» 
|«M»Ut«4 av* ffir«i. TiftfutiAR r*ftr41ef r09mmtr •t vlina tnm 
til* lattvlttiitf p l u t t kM ! ! • • h»m U«I«4«i. 
TMLS I . RMCttM af • • « • fi lMt flpMlM liMvlatvdl wlt^ H—witlitt 
M t t l * v(rw 






* . fSISULil I>Mf. 4 4 4 
1* fcH,H>fflf'ff,li ^* 4 4 
£• ••^•••'W t- - , 4 4 
i» t r t f i»r t , . 4 4 
*,. y t r t i t t t , 4 4 4 
Calttta t r ^ t — L. - • 4 
£•• •><•<• *• *•• . • 4 
£ . plMi»a> L. • • 4 
3lfSSi iSSlSSSl. -^ . . 4 
•••piiyti* i p » l t t » H t Win . . • 




S f l l t H a —^ia C y r l H . . . • 
CfeM«|>a4fttM* 
£• fiffiQS2i££lS£. ^ **** ^ Kajm. 4 « 
C, l i i b i n t H t i a i I . •> • 
C, w i t i l a t , - • 4 
Sata»at» a l a r a t t t . . • 
SMI«40 MirUtMi iHai. . 4 4 
6MM«lf»«a««« 
CMp«ftt«« 
itStlSK. •—yii»«— >-. 
SOMllll. tOlilltllL <^ . 
CfcTyt—tii—• g t a i f Sakta*. 
Ca^aaa fctaffn^atM Caw. 
90 
IfiUlia iUll *^ . . 
vi r . 6»M«i Ball • . 
vtr. L l t t l * € • • . . . 
var. A.f. • • 
WW. tbrff«t«#* • . 
' t t f f t litlWflff^1l W—> . . 
T i t f t f i OT—%• t . • . . 
Cf«ttat«««tt 
wt, Bctrfttt • -
trar. 8t«tt«lf fprtvi t i i t tM • . 
f w . Ct^Httt • • 
vav. taklnkl • • 
var. itoaatoll • . 
i . y<lfl«—la t.. • • • 
T»arla fHXEL ^* . . . 
taa^aaaa tatiaaa t . • . 
31 
Pitiit I O M I M Bymotmm Baelr U e t l l t « d : 5]rtt«nfe T i t e a l t t l M 
f«eMrbftae«at 
Caewiit f t f T M t , 
C w T b t f im>» L. 
v t r . tonq 
v t r . P«c1ia*f liMif t^H9 
tuff* «e«t•»<!>!It L. 
*i<[el»<an ad«t« %ar ts . 
tapfioyhtteMC 
Caittfwi t p . 
PfcyllMtfcin ftrnfmrn W«l>«tt«r. 
Ffeattftat 
^ f a a t l i f i t —aa^ qyii.a t.. 
^ traafaeM* 
0 » U t M i i i i < « l » f t . 
T£t||ft|al& Mlm < • 
l a M a t a t 
C t l a « fclaaat i w t l i m . 
»a lv i i t f f t t l a t l t g t . 
S2 
t f» t—t leak 
LtVMtMtt* 
Ctttr lyttttBiB t . • • 
C f tilarte w t t t » t H t l» t l . » • 
Cynnpttt t a t f i i f !•»• i» • • 4 
OtHlitt H»lili t . • . 
Clytat f « « t y f . • -
wiftl iflNl t.» • • • 
MtlvttMt 
*fcal—iiiiw w a l i t w »—••>. • . 
K^attflMtat* 
f • !« • • • I M M « 
i»liala« <riwia<ii iatli. 
i*an»laa«t«i« 
CiKilJlil. tf • 
trtmilMMa 
89 




var. Laaf latf 




var. iPaaa Iriif 
var. B«at af a l l 
WtaatlMia alatlaaaa i . 
». tatttta I . 
E* tafcaaaa L. 
var. Ilarltaa*a ipMial 
var. lYM Barlar 
var. fAlta Barlay 
V9r. Samsnn 
var. iMtkl -aa. 
Pftaata »v»rtia la r t . 
»yaalla aaravlaaa L. 
ta laav lataaa L. 
£. ttlSUMI.''* 
var. laaf BlaA 
var. t4Miff VhUa 
M 
f laat f fMt«t U t i i l t t * 5 9f9tm%9 l i M i U t l M 
vtv. f'Mktfii Jawkll Vvliftn 
vtr . f • ( * • * • i M i i Slatk 
vtr . !»«•• P i i f l * Uttf 
£• ytti—•§ ni l 14. 
w m m U t t f I f f t . O M . 
T l l t t t t t * 
I IM*llff«fa« 
• • M tyafitmM M i •• tmmmwf •t v i m m lM«k I s M v l t t l M . 
4 • vtrw rtiMTftrti M IKMIT IttMvlatiM* 
9«t • f t l * f Imt afiMtM taft«l t t«i «ftk M f m\y 14 fliMrfftf 
• r a t t w t hf. t w t l t t i A. inr»tali—<yl—tt A^ . i t i a w w t * A.t»ta»gwt 
f r M tkMt ptMtf • • iNMk lt«Ni«l»flM %% • w t t p t f k U kMtfl* TkM« t r * 
tk«r«r»v«t kt t t t ftf tkt v t n t . M f • • « • • t * kiv* t very fMtri«t«4 k«tt 
SB 
rtifv. o n •t 14 tpttltt iafMt«4 f ar* la Ua tmUy Amvaatlaaaaat 
4 fa faatly Cfeasafiatflaaaaa aa4 aaa la fmilf Ufaalaaiaa. 
-i< ^><*—» A.gyaaiHa« M, Iwiaaliaatrtaaait A. laaaoaataaat 
£• l i l l i l i . * £• i l l M ••< £• faraattaalay Maat ta Mf ky tka pratfaatlaa 
af laaal laataaa. Tka laaal laalaaa pratfaeatf aa A. araatHa ww vary 
aliaraatarlatia aa4 aaaalataat. Tka laataaa warn tfait ta aalaari 
4iaarata aa4 aaallf aaaatakla, fha laalaaa apuaavatf aa tlia 8tk day 
aftav laaaalatfaa aa^ aaaU ka aaaatai fr-t 4la]ra aftav laaaalatlaa. 
1» fwatlia It aaaitiara4 a faa« laaal laalaa liaat af tka vltaa. ft 
la a aaltakla kaat far faaatltatlva aaaay af tka vtraa la aaaaar. la 
wtatar laaal laalMi taka tikaat 14 tfaya ta appaar. C. aaataatlaalar 
la a «eatf altaraatlva laaal laalaa kaat af tka vlraa la wlatav. I<aaal 
\ttii(tm§ aapatff fa tkfa kaat aa tka Stk tfay. tkay ara 4laarata aa4 
aaaaar aMalataatly, 
Ha alalkta afaptaM ww laaltatf kjr *«* aa Aakytaatkaa i|«i££> 
|gf% *f SSKSiaSf £* !£lllllS^ £• f»lBSU^ filfSOL BSllSttit 
Say^fmt t?f^ »tit S?iit»w. Itiliif» fitiltf<i tKif» latfttr^f 
laaaaatka var, Paaka*a Laaf milta aa4 Oaalla aaralaalata kat tka vlraa 
aaaltf ka raaavara4 fran tkaaa kaata «kaa kaak laaaalatlaaa wnf aaia 
aa aaaaaptlkla kaata. tkarafara* %%§/»• kaata ara ajnmtaalaai aarrlar 
•t tka vfrM. 
NIaaty faar apaalaa «latrlkatai la favlHaa Il8ta4 la tkkia 1 
ara aat kaata af mf. Ma vlalkla afaataaa Mra laaltai la tkaaa kattt 
aatf aa vlraa aaaltf ka raaavarai aa ka^ laaaalatlaa ta aaaaaptlkla kaata. 
ChtpttfT 4 
"nimmtfmtw 
Mf miff tv»iiffiltt«tf MMwl l r kf tafi l i M i l n l M Mf«9 tafk«nMi4i 
800 fitffe at a* iftfftttva. f t wat faat^ f kt aat Hr tap ttaataftt lbla. 
Traaaafatfai w» alta aitaa|itt« %]r (t> apfcltftt ( t l ) atiiatatfaat 
( t i l ) fraftfav at4 ( I t ) tfaMar. Ttaamlttfaa af thm ttvaa thraaQk 
t»a48 af tka fafaata4 ptaata «aa ataa atatflai. 
<t) i f apfettft! %»it fafcaa taaa.t A., aaatyaft glat . i Braytaaryaa 
fcyattlaaa L.« lyOTW aialaaa Sals, aatf »aaTattaliaaaU^ ap. wara aaatf 
ia tlita ata<f. HKf vat aat trMtMlttatf hj 4. fafcaat h, patyatlt 
E* »'»ff<ftf ••* " i f l f i f y l t f t U l •» • E* y f f t f f t l traataltta4 MV 
fraa tfltaatai il. gfaatHa alaatt ta kaaltkf aaat. V»9 raaalta af 
trMttitatlaB af iVf 1^ 1 . aafttaaa ara aamarfaail la tMila t . 
E* aarataaa* aftar a ^ralfataaiT fat t iaf af I hr vara ahla ta traatalt 
MT aftav ta than aa aafataitlaa aatf laaaalatlaa faatffaf tiaat at 
I Ufa. tka tfnptaM taaltatf aa tlia f laatt mnra tn»taa1 af tha virat 
la tka f l t a t , Miaa aanalaftfaa faadfat aai laaaalatlaa faatftaf tl«a 
vat laavaatai thata vat a 4aallaa ta tHa aaainar af fitaatt tafaata4. 




TMlUt 3. TffMralttlM •t kamnmi%w» t t t U tlrvt lif ktttliM •t 
AtfltfftlMf 











f lMUl t t lM 
f « t i l l f t lMI 
] • ! • 
2 • ! • 
4«ta 



















• NMwrtt*r : tiMik«r •£ ^. gr—tttt fiMts laft«t«4. 
RMMtaattr: (tMilkcr t f A^ . •r i t lHg {tlmti tiet«lttt4. 
Tn ttrlal trMiftr •t t%* ifiklAi S •«t •€ 10 filratt ««rt 
fiif«ft«4 !• th« rirtt trratftr aftiv 34 kr kat «««• war* lafMtad 
tktr taf t t r . 
I f f ) Hy t«Nitt4M: Mf WW tat tnMtMltt«4 ft tay af tka •uptrkMmta 
narfalteti «Uk •«nta4at» I t t t prtikaklf aamtttfaa ara nat ^—ft» •f 
tkft rlrat. 
Cfff) 9f fraftfafs fa lawral mpartamiu parfanai frafti aavar taak 
aai fvaft aalaa if4 aat kaal. iaaaa traaMfttfaa kjr frafttaf aaa14 
aat ka aakfatai. 
911 
I f f ) 1^ tfttftf«r! Owlr • • • 9pmim • f Hiiw Ct«et« tmtlmn w 
•tftf ft tliMt ftatfltt. C. wfltan fall«« t» t rMMlt iWf. 
(v) tirtsfk • • • A : 100 tMAi Wirt t t l lMtwl fvM faftcttd i* wetHf , 
f Imtff (Pi 99m U 10 la patt. IWaaty aaatfi oamtaatai aai aat af 
tkaaa t alaatt ihaivatf tjniptaatt tjri»lcal af Atf. lafaetfaa tMS tavara 
wltlk avMamaai fiaakat!a« af tka laavat. flaatf wara mtk9^\f rataHa4 
la fftwtfe. Qia af a larta awnitaf af aaatli iia»14 liava fttaa aa t#aa 
•liaat tka fartaatata af aaate traatalaataa kavavar, I t muf ba aaae1a4a€ 
tkat NiV ft tvnaiiilttatf tlivaatsi aawli. 
Clitpt«v S 
PMraiTTES IR fimf §» 
f t I t tfttlrabi* f ttvtfy t%m iplqrftttl | irtp«nfM •t • vtvtt 
Is f l M t *wp b«f«f« w attMiit I t iMMft f pwtHf ft m i • ! « # I t t 
t1iytlt».tliMlet1 frtp«rtt«t. Taf^mitiM r«i«r4liif tn* t t i^ l l t ty •t 
tft» <rirttt tl(«fli9tt tvltabl* «tvfffMNHMitf i^ tmi lonle ttrtiiQtli •t t H 
l»«ff«r W4HI •?• vf hM«it« litip til tftt«mtiil»f tfec iif»««iir« t * h* 
mipl9if94 f«r I t t i iar l f lett iM mi twtthtir lAtrMtmriiiatlwi. 
T>»twi^ l IwKt Iwt l— »»l i t t la tnitff stp WT wtt t t f I I Mttiv* tftfir 
l»«liif liMtc4 Uv 10 • ! • at SB*C bat «•• fit«tlv«t«« at iO*C (Tabla S)« 















* Atarafa af 9 t t l a t t witli 8 A.. ayaallla f Itata 
havlaf 8 laataa aaaft. 
BllatI— m* ^ l a ^ i Tha t i r a i la araia ta^ wn t»m4 iafaatfva afta 
a 4!latla« af 10** bat aa laaal latlaat ww faniatf at a 4l1atlaa af 
lo'^. *»• tffiitfM Mi f«f»t •r Mr ft 10*^  cTtki« 4 M4 rif. 24) 
TAILI 4, OllvtiM m* p9l9t •€ kmnmt%m —ttt« yitu 
IHltttlMt 
10 
^ - I . B 
10-^ 
!«-«•» 








I 0 - * 
» - * • « 
-^t 10 














*Av«nft • f S t r f t i witli 7 II. fEttUJjiL pUwf 
MjfUt kavfHf 7 i M V M . 
• f Mf !• «r»4« ttp «irl9f ttvnit*. At t—m ««MMrtt«r« 10-2S*C 
tafMtlvlljr «•• f«ttl«t4 ap U 2 itjrt k«t « M I M I M tk* Sffi 4Bf, 
At 10 C tk* vtnt raaafaatf Mtiv* ip t« 9 Aift aad alim ttaratf tt 
•4*C Uftttlvtty «M ratafnai «p t* B 4&f§ (Taklt S>. 
41 
TMItX S. tMftvfty l i , yt^ff cf IMT—tfc— mttU vfrat «h«i 









Sttrait • f ttp ! • tfiyt 
f 9 4 8 4 7 f i 9 
S O O O O O O O 
B S O O O O O O 
10 6 4 S 0 O 0 O 
* «v«f»ft •t S trials «tt1i 3 £» —fttittg»l«r pimtt l i t t t t f S I M V M 
fffftit f f l i 5 *w» '» * i &• f i l l t lU l . f ' w t t l«9«v)tt«« lUlo dvTf wirllOT 
vt t t i j« i t«4 te 4fff«r«iit jpll l«v«lt M 4 {••t«Ut«4 1 M 4 S fer • f t t r 
•41wt«mt •€ fR. TWbl* # fliMt %%• r t tv l t t •# InfMtfvftf t f t t y . U 
f t «rftf«t tlist 1^ 7*0 Iff tli« •dfft tiiltjftltl* pB fsv mlnftlvl i i f t i « 
tafMtfvftjr •t M f . iVM t f t t r an t a t * « t t M p«rt04 af 8 kr ia«4 
iafaatltfty vat ratataa4 at fill 7 ^ 
TABU «. tffaat af pR a« tka lafaattf l t f af <Mtaat>iy aattla 







Naribar af lacal laafaa/laaf at tta 














*/Hrarafa af S triala wfth 8 flaata feavfat 8 laaiaa aaak. 
«it«lilltkl»9 f i f i t t iw i ijr aMWl l»t«i l t t<M iMMMtfltf Ik* « • ! ] • • f Ik* 
t M t ptMtf f t M t w t f t l . A^nttvtt I fk* MfbowMdm htv* |ii«v«i 
t f f M t i f * ffl iMVWMilMf tk« ft«li«r •€ f«fttt1kl« •tt«i« tli« • ! • • fff 
ttfli«rMi4Mi tlitt wttl «v«k» t i * IfNwt itmitt l« t t t t plMtf w i wtll 
•k t t f t » fM)4 tMibm t f l t« t l iMlt i i t i k M l i %• ttiMlt< f*r t M t pltatt* 
%§t9f m9 f t r 1il«Mt»f. Vttk t t i f mi 1» vl<w ••» f n « lafMt«4 
! • «—<!<• •ItBtg fi«««1«t«4l iuio Aift • t r l t t r wm MMmlly iMt iUt t t f 
^* i * f Q S i i i l **' '*t «ti1»««iMtfiii Pf 4fff«rMt mmli • ! « • • • rilireftv*. 
Ttl»l« 7 fliiNit titpt fel#«it »wili«r •t i M l M t mnrt pfimH « I I M Mrk«VM-
dMi 800 •Mh wm M«l« Wltk iMrMt ta f ft»M««t» tli« eMfewr t f I M I M S 
w«r« v«^c«i wifkt i l f . L M I V M • ! • • l iMMt iMtt in ••rfii*? «ttk tMrtmr 
p t n t t l M ktt tht f « i M t l M itt iMriiwr t f Iwloat «rtt set • • wmikHi, 
Cai%*vwNhM too mMik tfltf aat •»•%• M f <!•••§• • • tk« i M t t t . 
TAitl 7. t f f M t mt «wk •!«# af CwiAnnmim — tk« pr«tf»ttt«M 
• f I t t t i Ifttaat m A« f n a f i t t iik«i •Mwit l r ! • • ••« 







« • . •f iMlMt/ 
7» 
71 




* Avcrtft t f 3 trtulf «ltk « plMttf at^k kat!•# 
0 laavat. 
t' • ' • • M * * plMtf iiwiiitlly t i i t« t l t t * i « l t i §9^ twm l if«tt«4 iilaatt 
wf mnkH villi • vwtle ttttiMi mt wtttr at 4ilff«rtiit fnttrvalt t f t«r 
l tM«l t t f«e . U If miimi ttm t%%u ^ tUtt tk« «Mrii«r vf !•«•] 
Itffeiit iMfMtftf M tk« immtlM i«nNMP fa«t«UtlM M 4 wMlifBti 
iNtrvttwt. llt#iMt «Mi»tr • ! Itt lmit mrttt f^mttf !a p l m u wlittk 
««r« ut tkt i laiiftfl»t«1]r vftcr i »« t«mt« i , f t t t i n * p lmtt vklcli 
«tr« 1«ft vMTMliti Ik* awribfr af I w f m t wwrt tMtttfwrahly vtdaevtf. 
Kvii tt <N>1ty •t • • akan » p«rf«4 m 1 «l» affMt tk» »iMii>«r af l*cal 
l«fIfBt mrlr«4ly* 
tmiM A. I f f M t • ! «mrttlm kftwMH IsMit t t f rn w i «askltf 
M %%• ptttfttt iM af i M t l i M l M t M MHIfftattWI 
fStsjlfjt tftmr aMMl { • M i l t t i M hj ^MffffffcH 
• • t t i t vfriM 
DmrtttM kvtwMi l l«*«r t f iMtal 
le»»»1wtla» m4 oaanlat I t l i t / I t f 
f«ni »l« 404 
1 • ! • S # 
S « ! • 34S 
HMttllt^ t i t 
* Av«r«ft vf S t rU le wttli 4 p I n t t t •»§» htvlafl 
4 i M f t t . 
^ffnt if WW- • € tftl*litttltt*ti miiih^JHUli-tftitttlfi ff 
I f M l I — i — t T« 4«ttMilt« ti l* M t t faf««rtkl« t M i l t l M t f«r tk* 
f r a i M t i M af 1*«tl I M I M I f I tatt wtra f 1 M « 4 far • • n t t a ptrl«4t la a 
4arlt fkaakar kafara mi4 aftar laaaalatlaa. ft fa arUaat trm Tikla 9 
44 
tkat f i r»- l t«Mltt fM 4tfk««it«« •t p lMtt Ur 4 i hr M 4 |NMt*lMtiiltti4Hi 
4iiri«iifRf tw t4 tif tieffMtc th« airib^r t f I t t t M pnimH, th« 
l t i r i« f« Iff «»t v«ff Mifrt4. t«i««f tftrktiigf tk« f i M t t k«f«f« t t 
»ft«r l i M v l t t i M wit M l «t«4 In Mttqrt. 
TAttl 9 , t f f t f t vf f r« * m4 Mtt«<t«t i l« t fM tftrtwiUf M 
tkt ftrttftftlM •€ lM«1 I f t te* M Ji—wtfcM 
mttU f t f w 
mi pt t t * iMt i i fat iM ffwmmrwtim^mwf 
Pf*-tiiM«Utl«a 94 kr 110 
4 i kr W9 
^ Imt t Irttt M4«r 
••imit t M 4 l t f M f 147 
*Avtnft cf 8 t t la l f wttk S p I M U tMk kutfwf S 
i M V M . 
• f fc t t t t f <tf f«ri i t k«ff«ft t t vat{«Mi |^ l«v«tt m tk« laf««ttvltr 
• f MT wtt • imtf«4. 0.1 • pkMj^ktt* kaff«r pN «.t « M fkMMl t« k» 
tk« M t t M i tak I * m i l M far kataataatalaf tka fafattai tfttaaa at 
klgkatt lafaattvUr w faaatf wttk tkfa kaffar Ctlikla » > . WItk 
laatraatlaf pll af tkit kaffar tafaatlvlty «at taiaaad aarratpaadlafljr, 
0.1 • katata kaffar at pi i .9 ta f . t vat ialatariaaa f tka v irat . 
d . l • aaatata waa alta fkaai aataitakla. 
TAIU 10. t f f t t t •€ v«rf*«t hwtUn t t ittUtmt pi l«f*lt 
Ml %%• fefttttvlty •# a—pati— — t t u vfrM 
B«fr«r l t i>f t t / l«f ! 
0.1 • Mfftatt 
0.1 • ||fcMfll9f« 


























B f f t t mt yayttw fceffwt t t ail i.S — t»» tif—ttyttir: T» tlit Mrtfvr 
Mftrlmmt lil|ii«tt fafMtlvUjr m* ilktalaMl t t pH 4.8. This tip«ri««it 
WM p«rf»ni«4 U f l i i Mt ta «littl> pR 4.6 kiffari tat af tavaral aaatft 
lif#aat fifaattvlty vat wiiatalaa^. Olffaraat baffan liaffat tlia taaa 
tMfa ttfaaftliy 1.».f 0.1 * vara a4|aatt# %• f i 4.S aa4 aaa4 la 
i inmitataf lafaatatf ttttaa ttm A.. ati^tHa. U «MW faaatf that 
fflyalaa-RaOR fcaffat It tka aatt aaftakla aaa aaaaf nkm CTaUla 11). 
Tha avtytaaat vat < 
ratpattfva kaffart. 
th  ^trlM  aarrfa4 aat attaf 10* tfllatlaa af axtvaat la 
4* 
TAiU I I . t f fMt vf vtrfMt li«rf«rf •€ tft« §mf iM l t t t rwf t i ct 
9fl • .« M tilt fifMtfvfty •£ m m i l l L M t t l t v i m 
B.«^^« NHi)«r t f l«t i l 
AttUt t 
• • n i t t 








t Ifk* <Mlf ttVMi«tli «f tli« ikifftrt «M 0.1 • 
h Av«rt9» t f S t r i t i t « l t l S »lMtt Mitli litvla« 
S lMV«t. 
« 
I f f t t t f 4nlkU ^ t i tU I t i f»ttOTt •Ml— t i l t fc l f t •lyU»>«H>li 
— f i t w i i f t a f I I tlit faff ttvttf ! S f f f t •f ^ttfbl* tfftt111t4 
mittri • • 4 1 M tatplitt* m4 flrelt»-TliOtf ka f f f a l f t m4 In t f l i i i i t t lw 
wtth • t t f l f talpkfu f i M p f I M f • t t t « f tfc» lufftfvUy ef Mf 
was favMtlftt«4. TakI* I t ahft tHat fSyalaa-JlaDfl kaffar • 0.9 
far aaat aadiw aalplilta ffavltfw %%• awtt aaftalila aaiiaa far liaaa-
f f laflaf tka f a f f ta4 ttaaaa aa kl<«iatt faff ttvltf « f fawtf irfif ft 
«aa aaatf. 
4t 
TAiU 13. t f f t t t •t 4«Mkl« tftttfl]*i mtmtt 0«S p«r • w t •##!«• 
•«l9litt«* 0,1 • flyalii#.lliO« hutttf • . ! • flytls»4liOR 
k i f f t r 4 0,9 t tv t« i t ••4tMi t«l|Aft« M 4 0.1 • f t r«t i«-
lliOll hmtUt 4 0,01 • M f i M t M •««ttt* M tl»« f i f tcttvtty 
* ' *—T»»tlin — t t i t t i n t 
r r i : uAn •f it>!— 
* * " * ift<-f/yyf^ • 
1. OtiftU 4l«tt] ] t4 M t t r I9i 
2 . 0.9 ptr eMil sMtM ttlfil itt* 14B 
9 . O.t » fllyelii«^i08 »«ff«T MS 
4. 0.1 M ftjrclttft-INOII l»ifftv * 0«9 ytr «Mt • • i l w _ « 
tvlpktt* ' ' ' 
5. 0.1 • flfefAw-fltOll liafftr 4 0.01 • a t f i M l M • • • ta t * 199 
* Av«ff«f» %f 9 tr fvl t wfti t f l»»t i wMh Iravfaf 7 iMtvaa. 
Hfm ff iffffff f fftfftmtff tf .tfl'ii ifitiltf f lu fiH t^ t^  ffi? * 
«1yc1ii»4l>0l tiwffw • • tti< la f t t tvf tys At • • < ! M t v l ^ f t ^ «•• HwH 
f ••li««et tli« laf«ftfvltir • f Mif» ttttwtmt pmnrntttm *f sMtMi 
•t t l f l iH* «•• w«tf wUli 0,1 • tt]rcfa«<4faOR baff«r t» 4«t«mil«« tk* M t t 
•Iipr«|ir1at« f«v««it»f» f*r M l i t t f a l a f tli« taf«ctfv1t]r af Mf . 1 p«r 
••at • • i lMi islfifclt* WM f*Miil Mift ••ltal»1« • • fwapaivi t« 0.9 p«r awit 
••4 9 p«r tMit (taiilft 19). 
TABU 19. tff««t ef 4itUvmt 9«f««il»f^ •f • • # ! • • salphit* 
«li«i m9i »ltk 0.1 • fl]r«1a«-NaOff hnttn m %%• 
t»f<attvlty »f A«Miwatt«a w t t l » ylww 
F«r««it» SMIfwi 








* Aypraff* •€ 9 t t l a l t «ttli 9 tl«Rtf» wMi kswl^f 
9 1««tr««. 
I f f—t •f UmU i t w t i : iMte t t rMft^ f li^f m f«p«rt«it t«l« IM 
tkf ff«t«rrttt«ii vf i t fMt iv i t r * Bm» vfrmM t n #itrapt«tf i t mKft 
of !mie ttran^tli httlm O.f • • «iii1« •tli«ra t r * mtt f l t i t ilHnrt tkle 
• • lar l ty iUfnt I f M ) . At fl3r«<a«.ltt(»i k t f f t r ^ «.S «tt f«Mtf t« k« 
• ••tt»fc1* witftMi f«f |ir«f*nratf«» %t vfrt t lafMtlvtty f« tarltvr 
•irp«rl««ittt til* l»«ft fMt« ftrwifftlt af tli« t>»ff«r f t r ut tat t f t iaf 
fvfMtlvl ty «•• Itvttt1fst«4. Tt ft m%4m% ttm tgkit 14 tHat k l ^ M t 
tml>«r of 1«ea1 lwi»iit • » iMit»fa«tf I * M 0.01 • flf«lR«-fliOR k«ff«r 
fR 6.S I t Mttf. 
TABU 14. t f fa t t t f t t i l t t t rMf tk •t fl)r«ttt*itaOli t i t f f t t 
fV 6.S • • tkf I t f t t t t t t t f vf Aatwtfcwi twt t l t v i rw 
f tv l t ttrwiftk 
0.01 « 
0.1 • 
0 . 1 * 
O . S I 





*Af«rtft t f S t r ta l t wttk 4 f i l t t t t ktvliif 4 Itwvtt MtH. 
tk t»# klfbtflt i t f t f t fv i ty «9t flkMila«4 wttk 0.01 * fly«ltt> 
NtON kvfftr pR 4.1 k«t tt ««t t t t rtttftttf far laa^ at tkit faafa 
ttraaftk. iPrataratlaaa alitafat4 «ltk 0.1 9 kaffar ratalaai lafaatlvltjr 
far a miak laafar farta4. tk l t kaaawa a l l« f t tat faatar la tka ata af 
0.01 • kaffar aai flyafaa-NaO* kaffar wttk tka laata ttraaftk 0.1 « wat 
a«a4 <a al l aaparltaaata. 
CMCorriATtOft or fnm » fum^ AT GTrntsur rises Afrsi 
mcGRAiiTai iHOcmATioif mn rrs oisTKnornM m BTrrntNT 
FAi^ or iHs puurr 
i«—ulattii^ ; Tk« t i M »t w f^lfD ttfMtMl t l t t t * I t lUffVWtti ikMltf 
b« • • tfNitt* t f tft mxfaftt tli« t t a r t f i f flMCtntntfMi •t f t fMt f«M 
vtTVt. fw mny v l rmM ttf ltMttrtt lM vttM f • iiMlt t f t t r • t«rt i t« 
ptvl«4l Mtf tkM f t l l t n p t i l y . T« 4tt«mlti« tk* timi •tt%r mMilimletl 
l a t t iU t l t i i •t h» fwtetltj ptMCft aiiM tli» vivwr Ymtliff^ tli« blflliMt 
MMMitrttfMit t t t t M f rM h,, w t H i t t t tiit«firilf •# 9 te|v t f t«r 
•t«hwilMl fiMslatlMff vat 1itrvftt«l m4 atftyMI. r i f . 28 tttmni 
tktt MT itttta«4 tfc» lit«li«it c«ii«Mtr«ltMt i 4ay0 afttr i««talstlttii. 
t i l * «t«fl«itfit lM f«l1 tapftflf tfe*r«afttr Mtf «ft«r It-14 itjrt ffm«i>*tf 
• wtf law I fval . 
gUtflltttw ff ftwt !• itffirwt ttffti if tit tlatl? ''^ * iittrt. 
k t t l M •f v frMM trftlifa t1i« f l M t I t mmm, U I t «tnk«lil]« t t 
t t * m%f tbtt* ptrtt ktvftt t ilgk t t t t t t t r t t l t f i ani tfftaavtf •tti*r 
pan t . Ai» i f f l i l t la*t*1at*4 •a tMl ly h Aift aarll*r wtv* M * « . Stp 
f r t« laaff t t ta tN4 i M t l l t t a * «*t attajrMl. Tid»]* IS tktwt tkat tka 
kl#iatt t****atratl*ii af AlV I t atttlaall la tk* l*iivat •t l»*tBtate<l 
A* f f t t U l t f laat t . Stt* ta4 r**t kav* aalfanitr a I t * aaattetratltt 
80 
• f vfvat. 
TABtX IS. CM««itnitl«« t f <«iWMitfc«n — u l » vtrat I t fsSSSSSitSL 
gweJHit i iai^f t f iv r aiMlMlft l l i i f««ltttM 
f l w t I f f * 
Kt«i 44 
t M f IfO 
* Av«rtf« Af 9 tvfalf wftli 3 f I t a t t M A liatt«cr 3 
I f t V M * 
Cliapttf T 
FOIfFTCATfOII 
A f»i«-ft«|«ftttft f«r tetwmfataf Ik * fatrinsie pnpnttt vf 
t vlfwif f t f t t • r t l l i A t l l t y i» » r M t M t i i l f | i i r« • ( » ( • . l i « i t l f t « t t l M 
• f v f m t f t f t l f l t t Md t t t r f t l v t l M •T MmiUHf wltk tMti f » t n U l « f 
f t f f t t f l ^ l * f t fVtlltffl ittttt l A t t t f f t t A M fffM t t t t l i l t l M I t t f t 
Mttb1ftfet4. l i a tva l •t l i t t t f t t t t l t t t t i i t t t«<t t t n i t l p I t t t f i t t t t t t 
n f tHt t t I t t t mtf f t t t t t v a t t t t •t v l n t t i t •Hm • 4 ( f f f e t l t t t tk tttf 
€t»t4 ! • ! t»t «t«ffetMi fR t« i« fftttt f t t f i f t * • f vfl«»r«tt c f f e n t . 
Tkft flii^ftv e«i«tmt tli« i i t r t f f e t t l t s •t MIf. t l i * v t r f t t t 
p r t t t i t r t t taptltj^ttf is t t t« tp t t * p9vltf M f t r * t tMi t r1t t4 Mitf tli« 
f f t t l l f t i t p t t i f r t« t4 t r« 4 t t t r f i t 4 . 
I^ftftftffft f>f tliii v t f t t f t t t t r * *t l i t t t mtf t t v c r t l t t i t r 
f t t t t f f r t t 4 t r tk# fnvf f fe t t l t i i t f t i l v f t t t M Ml fk t l j r wUli t t t t f i t 
t r t t t i m r t . t i i t r t t t t t t t fv t r ta l l j f tm»1f«)>i»>« f i r t t t i t r t t t4 4 f f f t r t t t 
«i«tiit4t i t t « v t f f t t i «ft l i v t r y f t f • f f t t t l v t t t t t f t p tvf fyf t« iittwmi 
v t r t t t t . Tt t f f t r t t %• f t r l f f fMf t t v t r t l i i rMMttr t t wtr t t a p l t f t i 
wlittik t r t 4tttrft»t4 M I 4 • v t t m t t i , 
t g t f t t t f t t »f t t»<tyt{ f t f « f t t 4 t t f t t * frtai £ . f t t f l f t flttttlttt4 
t l 
82 
It <ift Mrlttv »M litMifMftt^i U • miHif klwtftr M l i f • alittir* 
la « f u ! fattff • f 0.1 i fl]r«tt«-NtOR fcifftr i^ * . f wit 1.0 IMT •Mt 
fiim tvlplitt*. 2 • ! •t tb* atxtwr* «tt w«4 f«r M ^ f vf plmt 
ttfSM. tli« tlarff «M ta|if«afl«l thMvgl 3 lty«rt • f ikMf* t l t tk. 
Tli« MpvMtffi J I I M wat tkMi taiirlftMM f«f 10 at* at MOO ffm* 
Ylia f t l lat waa itaaatiai m4 tlia aanamataat Itqaitf Caxttaet) naa 
aaatf la ftaatfaaatlw. 
Claytftaattaa! Ci«4a avtraata atatafa alaaf wttfe tlia tftwit call 
aaattltaaatfff fratttan T firatalat pfejrtafarrftta aa4 aavaral atkar 
aaatanlaMta. ft la wirtha^tla la aakfaat tka aatvaat ta aaaa 
traata«at ta «at vl<f aff tka awlMlralila aaataaifaaata. OnH^te 
aalvaatt %wii kaaa aaatf ta aavaval aaaatt ahtirti 4aaatara mm% katt 
•atatlalf «l1ali alatf «1tl> aall 4ii»rtt ara thaa aatlly iraaavart bf a 
law a»aai aaatrlfa«atfaa. Vfltb tkfa aa4 la vlaa axtraet ITM traatatf 
witk aklarafaiMt aailMM tatfaaktarliat a«kataaal aai a afxtara •f 
i^kataaal aai ^Sarafani. Cklavafatn aai aairt«« tatraaklarlia waa 
ai iai alaaf »lik tka kaffar lis!) iartaf astraattaa akaraat a-kataaal 
aai iklarafani 4 a-%ataaal waa aiiai ta tka kaf far axtvaata aai akakaa 
vlfaffaatlf far S alaataa. tka aaaa aaaaat af a*bataaa1 aai alxtara af 
aklarafawa aai a<4ataaal (1:11 «aa aaai m tk«) kaffar far axtraatlaa. 
Traataaat «ftk arfaafa aalraata raaaltai la ftaparatlana «k!A 
vara aaa-lafaatlaaa. %ifaatlvlty «aa latt alta«atkar. Ortaala 
•alraata aaai aaaa ta ka ialatarlaaa ta MlV aai ara aaaaltikia far 
alarlflaatlaa af tka axtraata. tkia aaaaatItatai aaa •t aaalarlflai 
•s 
tx t r t t t In fitvnr tttaiptt t» prntitf MV. 
S«H 9fmHU*timt I t !• • « • t f tli« mtUmtt iMtlit4t ii«4 t» pwfiy 
v Iv t fM . FmHilpttcttM %]r MiMMfai t v l f i t t * liM htm «t«i t« tbttt* 
pvr l f t t i t^ftfiaTitit* cf talitft* «tttl«f t«Mt» fcMfef t lMty ttli«te« 
••trtatflf ••«tli«ni k«m «Mtf« mtf ttiMtii •#•§! • wimm, Attaaptt 
tr«r« Mitf* f ptvtfy M f fef )|f«el|>tt«tt««i witti •MMmtm tali^itt*. 
Y» kaffvr txtVMt •aMfHi MMwfw ivlyHet^ »tf t i iMl t« mfk« 
t fftiat i»ii««itv«tlf9 tft 90 p«v t M t (« /v) . t i lt t t l t ««fl aMttf t lM ly 
wltfc ttnttrnt t t l f f f t f f . Aft«r tiiti*tt<«i fur 4 ht tht • I x t v n V M 
eMtrifai»4 far 10 iii» t t 4|000 fftw M i lOit ipallat ilitvUfftf l» 0.1 i 
flyefa«<4f«08 hmttmt p i 4.B ••<! tl«rlfl«tf hf • !•« tpttd cmtrtfaiiatlMi. 
Tktf «1afffl«4 tiNH^MttM ««• ••••f«4 M t t f t p l u t a . !!• I t f M t l v f t f 
««• r*a«4 attMlatatf wftk tli« •xtraet. r ta t ipt tat lM fey mmmim 
ta l t t Me t l ta t r ta i wltii fO ft • « • ! M i IS par aaat aaaaaiaa 
•alplrata feat prapatatfaat afetafati wvr% aalfaiaily aaa-lafaetlva. U la 
tkaraf«va aaaalaiatf that M f la a«t praatpltatcM! fey I t t to ar 90 par aaat 
a—Mta» aalpiata* 
fyaattaaattaa wJtfe palyatfeylaaa altaal (fVJH Partttfaa •t aaara-
•alaaalaa la twa pfeaaa ayataa aaapMatf fey a^aaaaa aalatlaa •f hl#i 
palyaara «aa ataifai fey Alfeartaaaa ( t f l o ) . Caaaaatmtlaa aa4 parf-
ffaatlaa af a aarifear af aalMl rlraaaa aatf aaa plaat vtraa r tx . tafeaaaa 
•aaata r f ra t i waa ataifatf fey kWi. rraaflpltatlan af rtraaaa witfe n < 
«aa aaai far a aaifear af rtraaaa fl4fea«t> IfiSS tpfeanaaat 19*4} 
14 
t*r«tfptttttM cf M f «M atttMfitMl fiHMi Mttnt t t tiMtalaiafr 
•Hkvr 0.9 • •? 0.4 « Rtei wttli 4 Mtf * ptr t M t ra« ( M I . « t . iOOO). 
f t fMit I f t t f t M t t tUtmMl tk»t IMf I t ii»t ptt«lplt«t«4 trm tMpMvfMt 
CMt^talKf O.t M w 0.4 « NtCl ^ 4 t r * p»r ««iit fmC. SMM iaf«etlvfty 
«•• f«m4 In pf iptr t t iMt «littla«l hf pv«tlpftptl«» wftli 6 p»r amt 
I>fi6 fta» tatpMttMi «98taf»1«f pttliav 0 . 1 1 ar 0.4 I NaCI. l i t 
f t fMtfvtty •t %%9 ••Mplft «rat vtry tiNf wi4 aftat 2 ayeltt •f 4fffar«ailal 
aaatrlfafatlaa vat lait altafathav. PSfluifaCl aatkai alta piavai 
aataftaUla far parifteattaa af Mif. 
niff<tfaatt»l aaatrtfipatytaai Altaraata ayalaa af ta» a«4 fci# tpaa4 
aaatrlfafatlaa iat hmm mU far alartffaattaa aad aaaaaatvatlaa af 
vfrat aaapaaafaat (Kat#t« H4S)* Call iakrft fa riMMrai at law apaa4 
aa4 viraa I t «al1aata4 la a pallat iy a l i l # tpaa4 aaatrlfavatlaa. 
IHa pallat ft 4ittatia4 la aa appraprlata «M4laa aad 4aaatara4 aad 
aa4tatalva4 pratalat ata. fa rawnai wttk a tliart aaatrtfapattaa 
at la» apaai aai tlia vfrat la tita taaparaataat I t pallatad apata 
wttk a takaaqaaat klfk tpaai aaatrlfaaatlaa. tk l t praaa4ara ft aaw 
wfialy «ia4 ta aaaaaatrata alrat aa4 aaparata I t fraai atkar aaata. 
•laaata. Attaapti ta parlfjr MV vara aaia ky itffaraatfal aaatrl* 
fapatlaa at lap aaatatai karatat attratat pkatpkata aai flyalaa-WaOl 
liaffart kavlap tka t«aa laala atraaftkf l .a.t 0.1 « aa4 ttva pRt 
l.a.9 4>*5. 
8S 
U t t *t tif««t«tf t f t tv t CfOf) f f M £. w t H i lfiM«1tt«tf 
6 itifw t t r ] l«r «•• ktMffwftttf ! • • «•?!»§ bltiitf«r mlMf tl»« 
i l f f«r i« t hmttmm, Tli* liMMfMivtt «rat ifMMHKMl timvfli twt lajptni 
• f elitM* t l n k M 4 t l i r i f f f f i %f t« i t r l f«f !»f at 4tOCM rp« f*r 
to afii. n i t •1«rlff«4 •x t fMt «M ••iitvtf«f*< ' • ' Skv n tAtOOO f . 
1**11«t «mt i f f • • ! « « ! t» tp9rtf»r1ttt« bnfffttt vitf tu rMl at - 4 V 
• v « n l 0 t . l i t* «iifnet « M USMKI ••xt ««r»lef mtf •Mtrffsfatf at 
M o o ^Mi f t r 10 « ! • . ViMli l ittt «Mittttii«i«t «itf tMpilttttf B»nial 
f Imt 9Mt«liit «tr* f t t H i t f f liy tl i* t r tat i iMt, tfttt • l a r f f f t i 
• x t r t n «•• tkiM flrf»jMt«4 t« S ty t l t t «f i l f f«r«i t ta1 tMtrt f •«•%!•• . 
U fMt fv f t f t t a l l tttfaa af tka fHvlfltattaa p?«aaiira vat taatai. 
i w a l t t ara taMart iai ta tik1« 1 * . Tt ta^lratf 4 «f«l«« af 41ffaraatial 
aaatvtfaaatlaa ta aktala ftaaaratlMa af taataaakla pntHy, At tktt 
•tafa ffitavatfaa aktaiaai wltti ffyalaa-llalHI kaffar trmi faaad ta 
ratala tlia ttliiaat lafaattvlty. Aaatatat karatav m4 alttata baffavt 
urt fai laffanilf aaaatttbt*. niasfkata hnttmr arts fawitf ta ka kattar 
tkaa tka last aaitatf kaffaft. tka raaaltt tatfleat* tkat Wf aaa ka 
aarff la i ffa« tk» txtraat kjr 4 ayataa af ifffaraattal aaatrtfa«atfaa 
at tat 0.11 ftyvtaa^iOl kaffav 4 1,9 iiar aaat taifaM aal^kltt. f taai laf 
avamfgkt tka aatiNMataa aitafaa4 aftar TjkflU ipaa4 mi law tpaatf 
aaatrffaiatfaa aftav tkavltf aaxt •afaUf afartfflaa tka aainaattaa. 
Tkia prtaaiara waa flaallf aiaptai aad aaatf raattaaly ta ta r i f f M f , 
f\m 4lafra» fav tarfflaatlaa af MV tt ffvaa la l^lf. 2* . 
8* 
TAtU t$, UtmtUHy t f ilMwtfcw M t l l * v1f«t vt 4!ff«rMt t t t f t t 
• f pdvlftttttM trkM 0.1 I f Mttt t t f • f t f t t t t kwtt*! 
fMi«i9k»t« tad flyvltf-Maen hmtfvn fK 4,S ««r« i t t i . 
• • f f w 
Stti» t f pirfffttttM A«tt«t« •wr»t« Cllfttt J j j j **j5lj!* 
Kxtffttt W* 1« 90 9S 99 
Aft«r T t fe i * ftf 4ffr«rMtltI «. A «v «i «* 
•Mtr l f i fat iM "^ • IT an r t 
*'::.Hfr4M.:'""""*'•' » « » *. »T 
Aft«r f f «ye1« ttf 4lff«rM%tal 4 9 4 • 9« 
• M t f i f v f t t f M • Z • ^ 231 
• 1lra» «MK»tr ftf I t t l w i f«r i M f f rm 9 t r l t l i 1i«vf»f S Oiw—diiw 
amaft>ttt»l»f plwUifetlf hatt«f B l « l t M . 
r«vt1i«r avr l f l t t t tM MS Mlifcfatf Iky i M i f t y fnitffMt t ta t r f -
fa f i t f * * . t i l * I t t t tra««f sf i«iiitt! pi*t«f«t ««r« rcMnrMI ky f« t t 
ttwal imnHf f ra i lMt caatrlfviatlm. rat t la l ly f a t i f t a i vfraa 
•atfaattaat «litafat4 fcy 4 ayalat af dlffariatfal aaatflfafattaa wavt 
f laatai aa llaaat aaarata aal«Mit aai aaatrffafai far 4 lir la SV f t . l 
ffatar far 4 hw at t4i000 i | « . Vkaa tha ti*aa mw wimmi la a 
iark taaa fcy prajaattaf a aarraw liaaa af ttglt tfawa tlia takaa ffaia 
tka taft t«a ll^kt aaattartaf fcaadi vara rttaallaa4 if if, 37). tlia 
ata«r haai vat tftaatai 14 aa4 I f ai« fcalaw tka MMltaaa aai tka laaar 
CT 
kntf li«t«««i 90 «i4 3t m M I M tlit • w i f t a t . tft«f« llgkt • t t t t t r t a f 
liwiit tttrt • • • • fe twt ty prttwit. H I M * liMtff wilt k« r»f*rr«d t» 
te tl>« •]#« M i fapt4lf ••tftmnittaf MnpMfwtf ItfflwtfffiNl ! • t l« 
• • • I f t l e t l • l tvt««itftf i fft <Glt9t«t 7 ) . $}«pt«M tfi^lttl •t Wf «•¥• 
tatfM«tf l« h, n f t l t g i^itB i i tt«rft l rw«r«<l frtti tli« l«f«r t f#i t 
• • t t t t f l t f f lMHi4 «tt f s M i l t t i ^ t * f t t i t t M 4 at 1if«etfvttf «•• f»Mi<l 
I A M tli« iMtt«rt»f f f wr«i f f M til* witp^r 1 l # t •«ttt«rl«« ktatf « M 
1»M«1atjMl «* f I tatt* 
Tft »m» MptrtoMttf • H f l t • • • t twrf t f l^ tatf mt • ! • • •*•« j M t 
balM tkt iR«»lt«w tn t l« fnKltwt tabtt. V I M wtttrftil fWMnrad f r M 
tlitf %m4 MM i»«««l«t«<l f It' «»•<>!• ** tjnuptMHi «tT« «vi**4. thi t 
«at«rl«1 WM al t* naatfaail la Uia alaatraa •ferate^»«. Vlarafwaplit 
tavaalatf tka pvataaa* •t raaad av r1a«*1ft« panfalai afftk a tffaaatar 
af a. 10 a». t lata apiarlaal panfalaa vataalai alaatvmi tfaata a^aara 
ar palfgaaal prafllaa ( N f . 90). "i^aa^i a 4latal1a4 itatfjr «af aat a«tfa 
f t appaart tkat I t fa atattar ta tka traa^fatata ea«pla% ^jrtafarrttfn* 
aatnata« ft*« m^wfn af paat S l i m t l i l i m ^ T « ! * • •t a l . I » « 8 ) . 
H a If flit aaattarfaf liaai ««av tka aaataaaa «af alta aaaa lAaa a 
praparattaa ttm haaltHf £ . ataaftfa alaata wat flaatai aa tfaaalty 
fva4laat takaa. •atarfal raaavai Araia tha aaaa alta rataalai tka 
ptmm»9 af pavtfalat aa a»aa fa prapatattaat ftaai 4faaaaatf plaata. 
fiaatfaa 1 ptatata tnm plaata aiaraatarfaai hf rfatf-tliapai partfalaa 
kaafaf fiaatfaal 4fMa8faat ta tfeaaa faaai fa aar praparatt«aa hava kaaa 
rtp«n«tf liy vta RtiwNMrt*! ( I fM) awl SM«]k*ni t t a1. Clf44) 
T« tt«tft»t« i*«tfe*r Mf af ttiM* Iffiit tMtttrlMf fcwiAi wtt 
tn tvtlfmt w <t»» t« tfct ktft iiMpwwttff •«it l MMMMt mt lafMtatf 
ra# kMltlif t f t tm fff«B f iMt t af tli« tam af* Mtf ralta4 aa4ar tka 
tMit aMiltttaa ma attkjaatatf fa tka tarlfteatfaa araaatfara aiiaatai 
fav Mf. Ika aallat aktataa4 aftar tka Tf ayala af 4lffaraattal 
aaaivlfafitfaa «aa aatfiaa^Ml fa S • ! af 0.1 * flfafaa-ltaOR baffar aatf 
elartflatf. tkfa aatatMaiaa fvaai ifaaatai mi kaaltkjr plaata «aa 
ftaatai aa t i^ af iaaalty «fatftaat aalama m* aa tka tkfr4 taka 3 »1 
af 0.1 • flyataa4laOR baffav ami ftaatatf. Taktt wara aaatrtfafai far 
4 ka at 94)000 rpa la $« 98.1 tatar. mia t«a kaaia —nn^uiinf ta 
tka kaa4t aavllar taaa antra alaarlf ttalkia fa tka t i ia aa wklek a 
araparatlaa frMi tafaatad plaata «at flMta4 a«4 aarraaaMilaf kaait 
aaali aat ka aaaa la tka tikat lAlak aaatalaa4 a p»qiaratta« fra* 
kaaltky tiataa ar aa akfiAi aaljr kaffar «aa f1aata4. 
1l«MfMtM KM) f ftf*tt«tf I, OTMtHt t i t f lM • lOO at 
0.1 « flyt<«t*l*iOII fcuffw 4 100 • ! t.e i«r CMt 
N«2^S <« • m r t t f fc]t»4«r f i r 2 • ! • 
•Mtrlfvfrt •% 4t06iO ffpM f«r t l a l t 
^^i«nial«it 
C M t r l ^ f * TAiOOO f f«r S kr 
l*«lltt 
rcfitpoMi Iff 0,1 i flyet««*Ntofl li«ff«f 4 t.o 
« M t r l f i i ^ t t MOO w^ f t r Ml al« 
f!ettrtf«9« tiOfOOO f f«r 2 lit 
s 
vf»t«ft»M4 IN 0«n fl]]pettt«*1ltOff liaff«r 4 |.o 
^r«»ra ifv«viif#t 
tfttw m i tHtitf bf •Mti' lf ifNitlm • ! ^000 rpn 
fer 10 «l« 
s 
t«pi»nittMt 
«Mtr t f« i t ISOtOOO ff fer 7 %r 
•f 
m i t t 
tttufffwtf ! • 0.1 V t1ytf«*-1tiOR Haffvr 4 l.o p^t e«it 
CMtrt flift at AfOOO VIM f t r M> • !» 
S«p«r«atwit 
tMtrt f t t f t llOfOOOiftr t kr 
Saptftatwit 
( f f r«t f«ff««fl«i) 
P«lt«t 
i t s t t r i 
<lffe«rtf 
J 













j : 1, 
f«!1tt Sapanittaat 
r t tMpMi ia 0.1 • flfalat-NaON kaffar 4 |,o par aaat «kaard 
HijSOj 
eaatrffaft at AtOOO wim far iO ata 
^allat 
tfttaari 
f f f . 14. flaw tfltfraa af awttla ttraa parlflaatlaa. 
9iOPfIfTis Iff rotirTgfi ttttis fmrkutun 
01tfwrf«ltt tit^vi^tlM t^Mttwi: tttrlfi«4 pr t f t r t t lMf •# MIf 
fMT* t tpMtrwi typfttt Wf «MlWpf«t»1llt. ISttll t i l * CMIlMftttt V«a«fff4 
Mxlaw il»Mi9ttM t t 3416 iM Mtf «ialaMi at 249 M I Cfif. 311). Vil«« 
• ' '••j/'''Wf» • ' ' ^ • • * *lH(i^SlO * ***** * * * t t laa l t ta i f«» t U 
vIvKf. ffe« ratattt faifcat* a ralatfytly i t # aaoaat af aaalata aaltf. 
Aaatyttaal altracaatrlfaptfaai Satflnaatatfanf atatffaa fa a ^faaa 
aaalytlaal alttaaaatrlfafa fatfal f» «ttk farl f lai vfraa praparattaa 
vaaaalatf tka avaaaaaa af 3 aaliKaraa faaka ( f t f . 39). Saitaaauttaa 
aaafffalaat Uw tka faatar tarffaaatfaf aiapiaaat «aa aalaalatadl ta ka 
Ti S aa4 far tfea alaaar aa4faMMitla9 aaapaaaata M 9, tka taajar 
aamiaaaat ah lab aadlaaati faatar cm $) aarraaiHMia ta tka kattaa aaaa 
aatf tka alaaar aaifaaattaf aawpiaaat (W 9) ta tka tap aaaa af tka 
tfaaatty fratftaati. 
Ilaatraa •laraaaaur: iHirtlallf parffla4 vlrat franaratlaaa aafatlvaly 
atataa« wttk ^A vara aMslaai aaiar Fktltpa <ti«30O) alaatraa atcraaaapa. 
«1 
t i l t • i M t f M •ftrVffmii ifi%, 31) n V M l t tk» fVMMtt t f ItMMtvU 
partt«lM MMtrtiif 9«3t M , Mf It • rttkwr mttiriil* vfra ••< tkt 
•tnttMni t f tli« vlnw If »•% « t l l fn»«ffvt<l It ptrlftttf prtptrttlttt 
«lit« t t t r t i t%t ttart tkm* tlit prtfitrttlMt ht4 i t k« ttrrlttf t t 
0«llil ftr tItetffM atcftfttiif aitf tlit frtptntlta •••Itf ••vtv H* 
•xtaltvi tttvllvr tlim 4 tfi^t t f t t r ptrlf l t tttta. ft tpltt t f tht fact 
fkat a «••< l l # t taattatlaf liami wtt aa«a la tlia 4aatfty fratflatt 
iikatt altttvaa Mfavafrafiia raraaltd tfea prataata af fan pavtfelat 
aaly. Hia itrattara af tfea partlalat «at aatar faaa4 ta Iw nail 
lifatarva<». tt la iMMfllila tlitt T^A Ulartatt tfea navttalaa. 
Aittt«rm ft99»f4 f« ft*t»ltt •«•!«•« MV r«t«tt4 fpMtffeal l f 
wftk pvrtfiftd witm frtptratten t« ftv« t pyt«tp{ttu ta t l l t f* t M t i . 
Tli» alaTCiivMliiftta tMt tf tv« «•• 904(1. M • vttry i M f eiwnt ef 
l a jMt lMf kai ta k« ffvwt «itl«Mll«9 t falatt ••fwal ptattla wtra 
ptmmt f« tk« MitlfwnM. tli« wit1t«r«i mM i*fl«fk«4 «fttli t^i f i M 
kmltliy plMtt k*f«r« atliar t M t t war* attfii. 
f>«7lftttf f t r M Mtf tap fVaiB lafaattd A,. araatHa t«aft«4 
apwctftaaltf wttli tka aatlaaraa iriktatliad wltli kaaltlqp | I1M« taa ta 
a f u v f t l 4fffntaa tMta . Mliaii i>artria4 viraa prai^aratfaat aiq» fwaw 
iafattadi h, wraailti Md taa ftaa kaaltky i l . mraatHa «Ma tat w <a 
«fa1la araaaii a aaatral « • ! ! aaatafatnf Mlf.i.«itflaaraii abaarka4 wftk 
kaaltky aapff pvaalaltatfaa ttaaa fawatf kafwMa ttia aatfaaraa wall 
aatf tka watft aMtafafaf tar i f f ad viraa aai ttnp trm lafaetad filaata. 
Oaa llaa af ftaalfftata aat fanaadl mi$-m&f batwaaa tka aaattrat wall aa4 
tka tMllt aaatafata« viraa aattfaa ( f l ^ . 3S). Vkata llaaa latav faaai 
wttk aaak atkar laifaatlaf aaaplata IdaatHy af tka aaapaaaata. 
tka raaalta af a taat la «k1ak MHT tatlfaa «at taatatf afilaat 
t . fa l4 «tlatlaa af MV aatlaaraa la akaaa ta r i f . 33. A alaar llaa af 
araalfltata I t 4lacci«lkla afta a tfllatlai af l:t2 af tka aatlaavaH. 
«9 
f i Mttliffr tM t In wSi^ f.f«l4l i l f l t t tm • f MtM Mt l t t rwi m4 
• • I I f f * « t r t r M ^ t i ta •!!•¥•§•] tflfftttf*!! tMt • • I M I * H M * i>f 
prMf»lt t t« «•• iltft«nili»t« up t * • 4lt l t t lM nt 1:S9 • f h9%% t»i« 
a i t l i t r M M 4 tk* M t t f t * Crtft . S4t t i 4 h}, 
M f Mt f f in wtt tMtctf •9ttatt mt t tcr t 9t ««t«rii«r ttwaftf 
f«« ftlwtr flMttl* ra4 f i t tjnaptMtMt vfnwtt . Tlr« r«t«ltt 1ttffen« 
tktt M r la M t iamlaffealiy ralalatf wttH taf of tftata v i r w t t . 
%W99 h9m ffpevtiM. fo 4«Utl«<! ImrtttlfptfM •€ mf 0f t l iM* 
4lf«if«f and tl>*tr et»t»l v fmmi I I M h^m • • « • . Rire«fit fer iNMt 
ra^ftf tfftiMttffott Md fTftpen1«f la enitf* titp «• atlicr ftfaniatttii 
r««ir(ffii9 t i l* vfffitM •»«fft«9 wmtU tfltMt* fa iaarwitltwi ftj^. art 
aval 1 ^ 1 * . 9fmiHm» alaant ftravfda tlia Itaat r*lt i^!a arltariaa far 
IdMt I f leaf tail «f vlyasat* THa fdaatftf af tka vlmtaa rafMirtatf ta 
far ta aaata aatafe tfttaaaa la <lwafaat1t»a la iribtaara *fa« ta taaiaqtnita 
lafafmttaa m tlia tatrlaala trapattlaa af ttia aaatal vlraaaa* 
A nattla tflaaata af ftaaraatiiaa traalHa uravalaat la AHaark 
•Mi laraitf«Nitaif «a(t tka Itfaatltjr af tka r lma aaaataff tHa tfltaata 
aatatillakatf. 
tlia aattla diaaata af il, araallta I t tharaatarltad hj rata 
alaarlatt ahlaraata a«d aattt laf af tlia iaarat. tka r l rat aaaafaff tka 
dlaaaaa waa traaaalttai witk aata kf naaaal aafi laaealattaa aad hf 
•yaaa »afflaaa la • aaa-favsistaat WNnar. 
W f aaiM t * liara a raatrlatai kaat raaatf iafaatl»« 14 a^aalaa 
la « fwl l laa iyataslaally. f lalkta tfuptaaa vara avakad aaljr aa 14 
plaat ifaalaa dlitrlkatad la 8 faslllaa. Oaaaaadlaa a—raatlaalar 
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«i f liat • t%«fwil liiMttvatloR pftliit •t I§*€| 4f l« t lM « i 
li«t Mttt S «tyi . tlifr • * • ! •8lt#)1« vivlrMfHmt fttr ml»tiital»f tli* 
InfMtlvUy «r t i« witu ft fif«vt4t4 ky 0.1 « fIjrslit-tlfOR liiff«r pR 
6.!! 4 t f«r e«it tMlfwi ts l f^f t * . 
Alf •«t»t«t MxtsM ««»««Btrfttftti ttt I.* IVl i i l iS. <^  <*iyi •'%•? 
eo«i»«r«(i to ftttvti f r M otfi«r iMint. 
AiV I t m Mtt«%lt vtffiit ttd I t l«tatlftt«4 iili«ii •xtrattt 
•!>« ti^ftettd to e»iivtatf(wtl eltrlffeatlMi pnt9d9t9»» MV tiat 
| iarlf l«i hf a pfo«a<Nra wtileli tavalva4l axtraatlaa •t v lrw la a nixtart 
aaiitalafafi f l . l 1 ftjralaa-NaOft liaffar tm4 1 par eaat tadlaa aaliililta. 
tli# astftat Wit fflvaa aaa tyata •t i l f f a i ^ t t a t taatrtfafatfaa wltk 
raaaapaatfon •t t)»t pal tat In fljrataa-ltaOH baffar • aailan aal|M><t«* 
Tlia tatpaatlaa « M eftvlflad by fraailaf aa4 tkawlBQ. Tt m— ralla«a4 
hf S ayalaa af 4fffaraatta1 taatrlfamtlaa. fartliar parlflaatlaa « M 
aaftlatai hf rata naaal rfaatltjr fra#f«at aaatrlfafattaa. 
P9tit*94 vtraa praparatfaat af Mf Mlifbltatf aaatrlfafal 
kataraftaeHy. IWa l l # t taattarinf kaatft iMra t»aa fa tfaattty 
frailaat tabat aad t parilt famatf aliaa praparatfaat wtra raa la 
aaalfttaal alttaaaatrlfafa. 
Mf I t aa Ittaatrta partial* •*atarla« akaat 9S a«« tka 
M 
t t f M l v r * •t tk» jHirttflm ifts ii«t mill f»ffMi«rvti M riVMlcd I f t l * 
An MtltdnM tf t t i i t t AMY « M pwtftwni «fefili h i i • «l«fiN» 
urMl f i l t i i i M t tUffv t f 90411. Ptf l f lMl v f n t iimifisntfim M<I awp 
ttm taf«flt«i f t ts t f pnr« M * I t i i* «f firtcfptttt* t» t f i r - f t l 
tffffwifiv i M t t . 
A eMparltm wftli tte« vfrmef rtptttt«9 t« fgeit« MStle 
d t tMf • 111 i0t«rtl tvMlM 9f »mwt%^ f iVMlt tliat $Xf I t iitt 
fil«ntl«tt to mf •t tUM. f%9 vltMi 4Mtffl»t4l hf m t U t (1916) to 
oftoto 0 ttvort Motalo 4ttMito of £ . MUow mi4 A,, vfriitlt alto ooaaot 
aMMiato «wtt1o m4 f t iao traatalatlklo. MV aHmft laofttt loeal 
lofftont tit £» waofaattaoloy, H A,. Mltawt A. ttrt<HBt aatf 
£* lfoo»ioi*«> lotlottf art fotmoi aft tr mwaal tap laoeilatfoa baforo 
tlia filaata aro lavaAM iyatoaieally. t i t production of aaak loatoaa 
liat aot t>aa» raiMirtod hf ^a ta t In lliato apoafaf. Cfawoatti totraaaaolatea 
**^ *^<i^rc«i alatiaaa awro Hm4 taawoiq»lll»la to tko vltaa 8t«4ta4 %f 
nata t akotaat Alf l«fafto« %•%% £ , ttwoayala^a aad £ . fltMtiiL 
ayatiMitaallf aaattat vtttlito 9fm**>^ o*!? ta tko fomar. 
Tiia vtna aawltf waaale i laaatt of A«a»Mitfcai tfaocrlfcotf tiy 
•otta4aa»aiiy at a1. Cl*l^) tafaatoi K tabaowa aai N. olatJaaaa aatf 
wot aat tfoaa«itto4 hf • . offa<^^» «i f fa ttaatalttad by «• »£ iJ f i t l 
oo4 4aoa aat lafoat N. ta»aaaai m4 %, tiattaaaa* 
A aap traaaslttfbla v irm iilili^ aaaiatf taaafo 4taoaao of 
67 
( I fTt) . tk« vlrM ««• vi|i«n«d «• ltnr« fltxMttf iMf ytnfolM 100 
t t t f f M lM9 M 4 14 M «fttf*« t i f f vtrw Mi l t f«r • • f(N|i»rttM «ltli 
A«f ftt A«T kit ftM«tHe |»«n1e1«i. 
fffMkrlflitn wt Kl. (1*71) tfM«vtl»«d • ••» wMtfe i l tMt« t f 
£* wwftfaw. t i t vtrvt vMfMtllil* fur tfeit ilt«M« mt rai>«rt«<t 
t« iKfiiet n. ffi«|tifff» pfifft<,ff, IHiftftf i * q?#ffi> ^tlftfi tTftlitt 
*"^ ^»^»«*» o r i t f t t mil tkmi# teftctt tli« •tli«r two httttt t twtf • • 
vlttklt tyapttM !• tkM. Ait ft ••< tftimiHttil (>r Mttf fetiy^tt «kl«b 
tmiMHt t1»« ftmt ttmllfrf Hf ttatlrrlidiatii ct v l . 
On tti« Nittt t f tyHptaMtaUfgrt liMt vtaQti pbytfeat urtptrttM 
Id «ff»<to ftpf t m m l t t f M t ••l lfM«t»tf»R «»«fftc{fl»t «ttf MT9h«l«fff 
Attf tt «tt f<lmtte«l wftft mf t f tii« vfr«t«t ktvltii tlMfltr «triMi»l«fT 
tfMcrfNNi t t f tr . t t If t t t t dfttltilitt witli ttktr I t t t tpltt t l f 
tftttrlktd vfftttt rtftnttf t t t t t t t mtatt 4(t«attt It ttwtrtt t|»tt<tt 
Ukt t t f t r t l ttktr ttNill Ittattyft vlrttM «ki«k kavt hmm 
^traettrlttiiv MIf «tt f t t t i t t teetr vttk t t t tetttttf tttpttttt* 
Tkt tttttttn^ tttptattt t i t t fftftfrttf t t t t tartrt»vfftl ttapttttt ktt 
I t t t WAt tttftatttt t t t t l t t t r rtttf ktt tkt tt«t fttattt? t f prtttlt 
t t i tiktrt attttyttf* tkt I M M i lat t t f t t t t t tkt wijtr t l r t t frtiftftt. 
Ttftttfvftf ktt kttt tktM t t ftt14t ttly la tkt awttr frtttlta tr tkt 
ktttt« taapttttt witk vtffy ft» tattptlatt. tkt ktttta taapttttt t f MT 
m 
«M f«Mtf I * h* f«fMt1««t Mtf tk« t«|l C«m«l«Rt «9«*faf«etlMt. M f 
e M t n t t f vtry ft«r1y with prk • •« j^rtkailjr 4tt{ttt«frat«t. *'tmptf 
H t n l c l M * «l i1^ k i t * btte r«p«nt4 1» tav«r«l •«ltff»«vffel« vlrviM «tr« 
R«t ii«t«il i t AlV hmi M w«q«tvft0»1 f t t tMi i i t t f t * tli«fr li^tMe* eta 
bt M4t . 
Tut r t t t l t t I t^fettt tktt AMY i t t t w vtr t t iriiliA bti tot li«i« 
tftttrfbttf f t f t r . ftT tltt y l fni t t t t t t f t i t tffttttt I t %tr t t t»w 
t T t t i l U #trtettrt««<l by t t f t elttr i tnt f i t t t t t I t ta t a t t t l l t f 
•f t%9 I t tv t i t tbt t t — Aatftttiiiif Motttt v i r t t | * /«: V * ; s/$: $/M>] 
I t t«99Mt«d. 
Vttliitfl ett bt itttf thtt t tilt ft ltt ltRtbfp of tbt virvt* Nt 
t tmtoflea! r«lttf«s0{iff> wit ftattf «ft!> ettm^tr MMrtle* rtd eltvtf 
i i t t t t t md ptt tfiptOMlttt v l r t t t t . 
fkWt . I f 
tBVTtW m LTtBtATOHt 
•it|i«rf«mtt1 pirpttt ra4 Attf^tttAtf ft t t B^itiwi v inn 1. Hi* vtrat 
«• • femd t« litvt • tli«nMl f«tet1vatt«a point of il$*f., 41 l i t leu 
t«l«v«»e« af I:etfi09 btt tot 1:tOtOOO Md r«atlet4 laf«etfv« for 9 ^irt 
ffl t]qpf«flt«tf ttp »t fftMNi tt«ptff*t«r». Vh«Mf ffitf SHtltiiiiiwif (1*^99) 
tfMt^ntt^d * l l t t l t i M r V i n t ttf kr lvt t l • • P«t«y t l r w 2 . * U t t l « 
i M f * tmptMm ! • I i r l i j t l bat* • •« I ICM •k«ini t« b« ^ « to •fooplotmi 
(VofMi ot ol.t l<^<i). A vfrvf faftttfofl £ . | | i t i «N i t olto rooonotf 
fro* Chili (Yiit W9*>. 
A Mf i to 4tioito affAotlMf D. ulin »w (loo«r(ho«i %f CopoAr 
••4 fbrM (1«4R). y%m aotliort tttfoottod tlio «•«• "Dtttovtfeo aofule** 
* ' Pi*"*^* t 'W ••< Pittra t f i n i S Mtovrftoff to Skift1i*i olattffleotfon. 
Tkt virat aaaaatf 1t|lit aai 4aft fvaaa MOf«f« aaoaapaalatf %j k l t t t t r -
lliro fatalaa of 4l«Tk fraaa fovtfaia af loaf la«faa» ^tatartlaa MN<I 
ratfaattaa la atta af laaf fa Patata al ia, Tl»a flaata wara aa1tfa« 
4mttwi, t i a aaatal vfvaa wltkataai liaatlaf far V) afa at <0*Ct ratnlaatf 
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I t f t t t tv l ty I t t i l l i i t i M •t 1 I t tdfOOO m«f after f tvr t f t for IS 4t]rt 
• t r«M l«i|itratiir« ( M V ) . T I I * vtrat alfl* l«f>et>< m—tt—» tafcetwi* 
fatwi i i •» . Mtf ^ I f w i fliarwiwi —d iirvtfMfti I te t l • • t r» t t t iMloat 
' • **<»"> t t W W l l M M« m—tt«»l flttttlltf b«t 4if« »Ot f t f t t t 
PHwraalw r i lg t r t t t VifM t ta tml t mtf ^ I w —l—qtw. tli« r l rat 
«t t tn»Mitt«tf by 1 . —nU»: 
C«90»r ffii fatntt I19S1) tf«t«rtl»fftf • vlf«t tflf«M« «liar«et«rli«4 
by ••v«rt tiMlrvrlifi m<l «f t t t r« im •t Imfrm mi f I t M r t of £ . i i m i f t 
• td ttftatlflotf ft M tUtowi ' i l t t tort iM* «•§»!« r f r« t . Tko viriif «•§ 
fomil to kt rottftly tt^ trtoMltfflblo. 9asL flKIJlllft w** l i l i l . K l l i M i 
tnMt«lit«(i t%9 rfrvf to lotiiro. tko tiott rii«o of tko rlrot wao fo«i<! 
to bo eooflaotf to tbo foMfly ^Itooeoto mtopt for TotrMooto weioiio 
ON Hi fob eoaoootrle loool rft(|pt «oro pn4w94, tbo r f m aioi loaotlrototf 
by bootfoq for tO iito ot 4e*C tod t f t t r t ipottrt ot roooi taoportttro for 
6 doyt tod for «ort tbt« 100 doyt t t 45*r, Tbo r f n t woo latotlvttod 
ot t dtlat<o« of 1 to lOOfOOO. fbo r i n o trodoood attdor ty«f>t«tt to 
0. notol. Tbo r f r t i « » •xotrtwnto] ly trootntttod by t i ^ toooolotlot 
Wtootlttt tifcoof rort . Vbfto Birloyt Adooet* 6o1d Oollor* ItMMtb 6o1d 
otd Torkifb, », tylrt t tr lot « , r t i t tot t » . plotItoott « . t i t io t ttd 
C t t i t o f frttoooot^. 0t ly ttorottt looot Itttooo ittro tootttd oo tbo 
tooOOlOtOd lOtrot of £ . •lutlaoaa. g.. t i t i ^ t f|. f b « — » r t r i . 
fold Bollor ood StMOtb Soldi ooooootrto rtt«» ot tbooo of N. t u i t ^ f 
v t r . Mooobf ood f t t t t ty dblorotfo OfOtt ot tbo Ittoolotod looroo of 
Tl 
f 199K) t«# t l * virm i«tlpi«t«d Hi attwti vttnf tSA. T!i« vittm «8at«tf 
v«f« •1«trl«fi Itwirtf i « l t f « i mf Inf i M i a n tvtf v«4ii«ttt« in twiitt 
• f tMNviiWNit <ltv«l«pt4 tmKwm, L M V M t^ wwttf f^Mt rt^Mttmif 
tfnttrlaff f l l l fcn i md mnr* r«|irM«iitiNl bf »I4 rtb Miy . r t r t l t l or 
t«tt1 fffppr«ittM of f f f i M On tiltt f f t t t t •nevffvttf. t i i * dlt«Me «ttt 
M t l l f tfftniMftifbl* bf wMittifevI 1a«eil«tl«t li«t M t by • • < H I I . 
t i l t v IrM wtt tnMiatttwl Mty m Pttwita 09, Is •Mtt i«» to Pitoffo. 
tfc« vffM tolontod 4tl«tfo« ^ito I:t9 tint not lilOO tapofvro to !to*iC 
Hot Mt RSV. tad t t t r t f t t t 24*6 f t t 4 t t S 4tyt. "flit vtrt f 414 tot 
* ' ' ^ * "*<—t<«WO trt>ttt t t«4 t y t t j i t f l l t f t t t t l o t t f . 
Bt4«il tTi4 f t t f t t f t (1999) 4«ltvll»t4 S vIvMitt i t * l t t t 4 f r t a t 
4f t t t t t4 t l t t t of So l f t t i t t a t t t l d f f t t t . Atl thrtt wtrt tttrtiMlotlly 
tftoMiHifl^lt. Ott t f tHt t t f t i t t «ta tlitrttttr1st4 t t t ttvalt t f 
fiotttt v i r t t Tf vfcttli I t to«t p»tttt v t r l t t le t |iro4ttt4 tytptttt 
r t t « # 1 l t f t l i t t t t t t t t4 hf t * t t to v l f t t Cf litt t t l l t t f t t t t t virta C I t 
««a fot4fly t f t ta tUt t4 liy « . o t f t l t—. tlit tttot4,ttnt4 ttkttet t i l t 
v trw vtt t i t t t rMat l t t t4 liy 1 . t t f f l t t f htt sttli Itaa rM4ny tt itrtm 
tUt (fclr4,tawNl Bttttt t t t r f f * ! vivta WM tot . All 3 l i t t t t «l4t htat 
rttftff btt t t l th t r t tbt t t t » I U toy tttttra t t t t t a t t vIrta I t f t t t t 4 
pt t t t t f l t t t a . All S htf t I t t f f l txttta t a r t U l m aa4 afallpr wtttral 
t r t t t r t f t a . 
Aa t t t t f t t oMMtlt vtr t t 4tattat t f Hattrt a t t t l i . vtt 4taarllit4 
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hf Htm ta4 fctM (WIS). tk * tfttMt«tf plm§ •f Bafra flitvt^ 
limlr«rl«9t tfttttrtiM m<! d i t t tm Is I M V M * f l * n 1 i*a*mal{ttt t m4 
part f91 av tat t l siqoprtttfM • f f^latt M tk« f f a l t t . U vtt fAwd t« 
ht fan t rMMfI f t l i l« M 4 »!•• fcy » n f t ffffffnt ••«! M l t iSUfl l l i * 
Tk« t f r w IvfMtMl Rttara ar t * ! vnr. fttt«M»« m—ttutt alatla—>* 
£• ti»>a«i y f . Wilt* tmrltff W, » l» f i« t f t i f t l t t t P fwi f t iifl^Hdf m4 
fSlSSSt SitSSt* "^ ^^  *'**> **• tM«tiv«t«tf St • (iliatfAii of irlOtOOd. 
Tkfffwil IntMllvatlMi fi«tat «»t f««ni4 l>«t««M <0^ *1IE) f «•<! lM«tfvftf f« 
KiMtor (I4M») tfwfrtbii^l « vfrw tfltaait •f natatra tfHii. Tli« 
»!•«%• affMitail t^aitatf tavwr* laaf tffttortlMt f tetlar t« Amtfa frwi 
tiftf«M« aarf t«{»fn«ff«n «f afiiaM. tli« f frat ea«t«d aftt«if« lafaatfan 
^^ W<aattaaa qiattaotat ». l»waa<arffttt aai taliaaea. th« aaM Oatata 
•alfanntlaa «a« aaQtaatatf far t ic vftaa lAlali aaeartfiag ta tba 
aathata kalaa^ad ta taliaa«a atali virat fvaapt M tlia hattt ef tiatt, 
raaffa aad fikyifetil prancrtfat. 
A alrat ealTatI ''Calaal^ faM tHuata vlvat" vat Italatad fra« 
£ * I l M l i l **^ £* aaaaaiaaa fcr Kaha* taliart n i Bartala < l« i i ) . 'Hia 
vtraa «at #laca4 ta fTt ftat^ aa tkt batta af t a b l e t * •>>• M I * alia»tt 
haft taafa aatf wfm>t*m faattad aa laifealar i^laata. ft dlffarail 
fraai pravlaaalip datarlliad Batam alraaaa ta kait laaflat ifiapta«ata1aff 
av tvaaaaitaataa. tlia vlrai < l i aat laatta aaattaa av «alfaf«at1aa. Tha 
vfvM «aa tvaaaaitttad •aakaataallr aa VNHH aa lif aplittfa. Tt taattatf 
mlU ar aa ayaptaw aa £. attaaaatwa. Patara —taU Wtaatlaaa f ^ j t l j var. 
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i * < « i t f *» w y f M t i t« b» t tet l l«ii«» k M t f . tk * vfrvt ^ U i«t 
*"^*<>* C«»tttiw MOUQIII. 11l«nNl] tRMttVfttiM »M b«t«t«l Blf • •« 
M*<?t 4t1«tlM wd |i«lat w§ ! • M M t t ftf ItlODvMO. Uafpvtty In 
•fvtft f m et 90-2fr(! wtt In •xtMt vf 1^  Atyi. 11i» vlrwt «•• eli«rt«t«rl«(kl 
• • • f1«xM«t fud wttli i B»nn! Itagtti %t T9I •,3P nm., 
Girl a«tf AftM*] ( t t7 i ) ««Mrll»t4 § v l rm ••«•< P«t»wi i1i«»-
• t H » f witm ^m »w U«Ut»«i f t i « M t t n I t t l l l i l K t l * ^ifOTtti 
I^ UJOai y f > I M V M I i«v«t^»*tf « • • • ! • ratf tcvfT* blltttrlfftf w»4 mm 
iMVM wtrt trm»f9nmi Into tlt«Mtrt«f l t t« •ttatti irct. tft« v t r u 
»M mNilittteally trmti i l t t lHIt Mtf tnit femd t» litt« Mly « Ifiiltvtf 
liott naiH»* iyafitMHt 4«v»l«ii«4 M UMa1tt«4 Wtotlwe t m i f Vlitt* 
p*lBt t f tk* t t r M «ts %tt«««H IO.M*C» d fUt fm «i4 Mint 1:10fOOO 
n4 I t r««tlMMi ffifMttv* far 94-41 kr t t riNMi tMtffntwm (It-S? C). 
Tt «•• tot f«l»t«i • t f t l t f l t t l l f t» ••««#»•? «tt«t« v1rat> p«tatt 
virus % Md tiril»Me0 Mtate r t m . 
ft »ra»r« • MBtic «<•«••• of M m . isiil«*« «•<*•< ky 
YartfMitalak Md CSwrfaiv (1972). tka tfMptwM wart ataatad frawtkf 
radaallaa la laaf ataa aatf l f # t m4 dark fraaa araat aa tka laaf 
laataa wUk klfatar*llka patakaa. Tka virat wai awakaafaalty traaa* 
• laalkla. f . l U M i i M y E t U t l l . I H X U •*« &• P lM l i2 l iX iU&»«ra 
faaad U ka kaata af tka vtraa. Dllattaa aa« aatat «aa l:10tOl)0-
l:fll»WM. la aattaatai araia aia tka rtraa ramlaad vlakla aa kaatlav 
at •»*€ far 10 atat kat aat at l0*C. fafaatlvftjr at 3B-n* «aa tratalaai 
T4 
! • tap f*r 9 twfw tw4 l» I M V M f *r * tftyt. tli« • ! • • t K L u a v t n t 9 i 
«tfl firtf*t*tf f«v th* f frat. 
Kfeatfn ra«l f»r«tM«t« (1979) 4«itrflb«tf • «Mt1t vlrat sf 
l ^ f r f n i t i * fil^Mtt^ ultatt 0f n. — t t l skMNitf •1t«ratt1a9 dark 
aai Hnkt piita pataliMt taryla^ ta a fat aatf aliafia •« tlia lavfaa aai 
ffiwtti «ai ratartftd. t l i * ajnaptava «ay» atallar t« tkata af t iV aa 
Wtaatiaaa qlattaata aatf tk« liyl^rtd Tafaatakll Ct'abaae* I N. ayltaatrta!! 
bat i f f farad aa llatara watal aad takaaaa. tlaatvM ufarataapy aliaii«l 
rad-llka ipartftlai a1«flar %• tMf MMartatp 900 «§. Cryatalllaa 
laalaataai aad mft^mm I-liatftaa vara feoad la taliaaaa. tka tkamal 
faaettvatfaa palat «aa TP*c:. 
W»latraabt Afrawal aad Ra^atll iWn) altawad aytaplaaaila a«d 
aae1a»r laelvataaa U laaf aalla lafaatad «ftk Oatart tliaaatrlw 
t i n t , tka aarttela t l t a waa taaataiwd TSfuHtO s lA na. 
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tht t fliapt«r i t t i t wUh th« mtwrftlf wi«4 Mtf tkff ^f««t<Nir»s 
f«ll«MNl 1^1^ 4fff«r • • •Mtf t l t j r f t m tftMt t l r t t i r iMtrt^ttf f«r 
»—witfcw —t t l» v l w i l i C1itf>ttf S. i»!«rinit «Ki»«rtM»ttl d t t tU i t 
«k«r« nMMttrirt •?• fifwi Is tiiHiMiiiffit fliifittn. 
WM olitatnttf ffos • Pttitu w t f J f»lMit tgmrteff ««iir • f l i t t feora• of 
BMMy nm»tna«itf Ailf?ti% i« t i f» Qtlvvnttrt A i l f t f i . C«ittr« «•• 
•t1«ttfii«<l by p*trf«4<« tfni liiMalatfoii t» yenifr ^. —t»l »ta»tt. Cffftrtt 
wtr* mtf* t» nakt tfaflU I t t f M trMffcni frtai l iMtt mt lAltli l«tfont 
•r« fa«lt«4 • • l«*««l»t«i I tavM. !^laf1« Iwifoii tvMt fwt ftta • • •« 
• f tfc«9« l iMtt ««r* tiMMMitfvl* Alt file kattt M «Af«ti I M I M I ar* 
IntUMI t r * • ! • • ImrMlMl tirfttaicalir fer tl»« vfnw. LMfMt aiKiMr 
M tkt ttli tftf tftwr iMta lat fM mtf ty t twle wyt^twm I ^ M T M t1iM« 
l iMtt 7 tfayt aftar la t ta lat tM. Maf l t laalaat traaafarratf mrra attaHptttf 
iMM afl«r tfeay trara tfttaanlkla. Raat.af f i lMtt taa«alatatf Iky 8ta«|1* 
laalaat vara tafaatatf. Tuft aaMtiitntatf tlia ata •t taaaalaa far alt 
wailr twm flyttaaflaatly tafaatatf ptaatt. fa aaek vark pfwiaaaa 9t Mra 
%hm aaa atrata I t pattllila. Barlaf tka aaarta af ttatfy tlia ktfiaf laar 
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4if tti« v f r i t «i 4tttmtmt l i t t u «»• ii«rt«4l««11y «iit«k«4 ••< «• 
vtr lat tMf In fyaptMw M jg, —t«l mtf a tm •tli«v liMtt WM wcr ttotiKl 
•A4 f*i» t%* p«np«t« of ti)!t tttttfy I t I t Mf«M4 tbtt a t f v f l * ttrala 
• f t i l* vttrat «•• |iVM««t tbra«#i««t tlia —un% •t tlitt »%94fi 
Vir i t •§«_»?! T«wf pints of B. • o f ! of tli« OWM o«ftt i i * t# t wftk 
r«|ii!fod «OHi»or of IMVOO of alaott Ofoal tlto» Ofowlng ootfor ttftotteol 
eotrfltlent woro oto^. Kxtm Imvot onit lotorol b m r t o i woro ellppoi 
off fro* tlio plaatt 24 Hr Hoforo lootvlottoot Cofkomniwi 400 noon «•• 
4mt«l wiffeMilf 00 tko loovot fcoforo teoealotfoa ««• #oao MHiaally 
villi tfio fovtfiafltr ««lri«<i 2 patioo ov«r tlio oarfooo of lanfaa. Loovot 
lioro votliod vill i a f ^ t l * ttroait of watov tooa aftor taMalttfoa. 
Plaaia ««r* atrraafad la a t«tla a^aro Awlfla lAoro tfffforoat tavplat 
of laoeolaa «oro ooMpafod. tlivoo ploata liavfaQ t H traa aaribav af 
loavoa at t%o taaplat to l»o laoaalattd awr* vaatf for laaealailoa aatf 
oaoorfvonit «*ro rop]loata4 tkrtaa. Avorofo of tlio lliroo oiparlaoata 
wwn laalodatf ta tlio r t ta l ta . 
snrtmKmjset MD mm tmu 
TafMttftf Q,, i t l f i i f i lMtt ff«»1«9 at V9i ! • fUlt i t or on t i t 
road • !#• •afelbtttd v«t« 0l««rl»9» urMtatat •otalct yallMtfat; and dark 
ttwmB l>1ltt«r l lk t 9tt#it« M tfa« iMiVM. I M V M tliamd tflfftrtat 
•taffM of v«#ntf«ii •t iMlatf tM« bttaf yaftVMMtei by tb« afd rtii 
t lM«* Oa WMMl f i ^ faaealttfaii t« 0, « f I icirtr* tirapiaM «ft-« 
•vakctf. rtaatt ihaiKkl a l l tba ajn^itaM wiifad vara aaan M tba aatarally 
tafaetatf filaata, KtmiMl atn fiatalattas « i 0. watal ratal tad la 100 
far aaat fafaatlaa. 
Aa aaparttMMtal littt raaaa •t tba vtraa «tt faratttfttad. 
Blibty atna plaat tfMNitat dlttrlbatai la 99 ftaiflfat wart taaaalttad 
wttfc tba ftalata •t Oatara aaaale vtrat CfWV). tba ayafittM attkai aa 
tararal Bf»aataa art daatrlbad. Taatalatlaat wnrt 4mi9 at diffaraat 
tiaaa af tba jraar ta datamlaa taataaal varlattatt t f aajp la haat 
r a t f t a t t . 
t l l 9 K t l l l f l l E ' < ) ) » s Oarlt braMat afraalar aail aaaratit I ta t l lat i tat 
tbaat 1/1 • • ta 1 • « la dlaaatar «Mra fanwd 6«ll (kijrt aftar laaaalattaa 
aa tba laaaalatad laavtt. Syittalt t f a t t t n mf»tarad la tha f a n af 
vala alaarlaf. tba lattat tbtwttf atrml aiHitlt tyat t tM. Otrk traaa 
Ace No. "^ s-K^^  rj 
,^ -T \ . (o\a ;x)> 
V ' V , ' , . , — - ^. ~ - - -r-V, ^ 
TR 
kl f t t t r !<k« f t t ^ M vtnm f»fai«4. Nwlf wwrffiif Itmrtf wtf» 
T«tf«ttd til t i t * Mtf tliMNMl tUftMitrlnffiif. Ta •ittfMra tatM tfi* Imf 
«M rtjprtfVitffd ^ t]i« af i rfb t l M t . Tii« fltwtvfaf « M 4l«lty«4 mtf 
B U u a m l t l ^ * ^99mt ttveiittrf «•«?»% I« 1«««1 iMfmf 1/3 • • 
to t • • fn tiliitf^vv w«r« HnM4 tU! tf»y* cftw iMttenlfttlti (f^lf. 2%) 
«• tli« taeeilttttf I t tvit . S^t«it« tyaptoat iiAilets amititrttf l»t«r M 
««r« tlwlltr M tl)«f« ff»1(«4 M 0. twiii^ta (ff«t. 3<^  ST tad SR}. 
gataft i t w i a f » • t . ; Tblt fa alaa a laifal laalaa kaat af tlia alrat. 
Tba alraa aaaaad afraalav* btaaat aaavatta laaal laafant 1 aia ta S «» 
la 4ia«atarf T*I4 daya aftar faaaalattaa fl^iQ. 99). "VWo ta 4 waaka aftar 
faaaalattaat tf»a taiMrat baeaaa paakarad M 4 imiale ayn|>taii af>;»aara4. 
•ba aaaty aaarffaff laavai «ara w^99($4 In ataa. 
" h f H t i f t l l l l l t l l . «*. t ^•^ • " «*• »•«••«• •••««i«t«< * i " « i ayvatMM. 
Oat af 10 flaata aaly H mvf fafaatad. laavaa akawatf aata alaarfat 
T ilafa aftar laaaalattM fallawad hf aMnafa ajraptant. LMvaa wara 
radaaatf ta afaa aad tffatavtad. Plaata ranataai ataatad Cfl«* 40). 
SfMptaaa miip—titi aaljr akaa flaata vara iaaaalatad la vtatari t.a.t 
Oatabar ta Harah. Oarlaf tka vaat af tka yaar flaata ««ra aat tafaatatf 
aai aa vlfaa aaaltf ba tmmt^ni m baab faaaalattaa. Taaaalatlaai vara 
iaaa far 9 ymf at dtffaraat tta«a af tba yaar. 
£• m l i t i . ^* i 0«l7 ^ plaata aat af 10 vara lafaatMl. %aatawr afpaaratf 
n 
•nlf *irl»fl «tit«rf l.«.f 0tt«k«r t * Mtrtk. Bvytiif tkt t<m% •t tli« 
]r*»r f I m t t « t r t ••% i»f««tt4l. 9|wt«ift tfaptMui •ptetrM 7-IA tfayt 
• f t«r l«M«1ttlM In th* f»ni Af t « l i t i f i r t i f f«tlMtfNd bf M t t t t 
• fapt tM. t4>ttM »tr« tiMk«rttf CPIf, 41). 
£• f ^ — i | t . var. Smi tM i ' t ^ M t t l : 4 iilratt M t • f 10 wtr* 
l»f«et«i. ^ t (Hi f« ffvptMHi niitMretf 1 «««k aflvr f«Mt1«tl«t. t l iMt 
1«SVM. PlMtt rCMlt(Ml •t«lt«4» 
H* <»fc*«»i var. IT Sn Viarlay t i f # t Mt af 10 fittatt vara fafa«ta4. 
^fmtmn a<»(1ar ta Ikaaa avakai la K. tjribaewa var. Rairfioii'a Spaafal 
vara faaftad fa thin apaataa. 
£• tabaai^ L> aat. SMiaa: Rtaa aat af 10 plaata wafa fafaetai. %aptaiia 
al«flar ta ttiaaa aa avaka4 fa N. ti^aaaa aar. Rarrlaaa'a Spaafal wwm 
faaftad fa tkia aaaataa Cfff. 41). 
H* t ^ a a a var. ibf ta tarlar t All tka plaata taaaalata4 vara lafaata4. 
JtyiiptaM ataflar ta tliaaa mrtUtt^ ta ff,. ti^aaaa aar. Ilatnrtaaa*a S^aafal 
vata «ralra4 fa tbfa aaacfaa fi^ff. 4S). 
N. ta»aam var. laatht-ac t Oaly t plaata aat af 10 mtm fafaatad. 
SfaataM alaflav ta tliaaa aa avaka4 fa 1 . tahaaaa w r . Manrfaaa*a 
Spaafal «Nnra laaftai. 
Fataafa fcf»rf4a Havt : tk« f irat vtatkia ayaiataa aaaaa4 aa tkia 
«H) 
•»««fM M l f t fa fl]««rtef vkf^ t)H>Mirttf }-4 wMlet •fttY liMvlatlMi^ 
f«11««t4l hf MMaft tjmptMn. Tli« ! • •» • • wir* r«tfMNl fa t i t * . th« 
p i n t tniwtk wtfl ^mlk94, fhm «litl« filMt fpv* • jrnllav airp^firMdc^ 
Tb« tttit rti itnad ttita, flM«rla<i «*t dittlt«4l (7I«. 44). 
PfcyttHt BfWHrliaa L.* f iM«]tt«4 Itwrtt tf^ ewad terlr brtin etrovltrf 
••eretle local laalaaa ibaat t • • tn 4fi«atar 7<^ ^ y t aftar laaeatatlaa, 
tfta laavat taraad jrallaa aa4 vara tftaa tliatf KfH* 4S). taataa alio«a4 
wata alaarlaff aftaat 2*4 waaki aftar faaaalatfaa <fl9. 46). Tka laavat 
«ara paakf>ra< mi4 «afala iMttava wat fawMNl (Ftf. 47). 
<tataaa» atgiaa t . : Plaata aidilbftai ajrttante ajraptam atarttatr aa 
vafa alaartaff fallaaad by «aaala ayaptam, Naaly aaarftai} laataa wmn 
vawy «aeti ra4aea4 ta atta. flawartafl wat 4ala]ra<l. frafta wara aat bat 
«ara titall ta ataa. "niffaa fania af ^. atar— atg. 4t|ilafd» tatraala14 
aa4 li«Mi|i1attf lAfak alaa 4iffar aarplialaatcal ly ara pravalaat. Tba 
v l rM arakad aavara ay«|ita«i la 4la1at4 ( f i f . 4ft) aad liavaplafd fatm 
Cflf , 4t) aa4 •114 aynataaui aa tka tatraplatd fam. 
Wlttaata aai t fa i i i t . <Oaa.) : CIraalafft iart fetava laaal laalaaa ara 
fatwai T.f dajra aftar laaaalatlaa m tka taaaalatad laavM. Tka laavaa 
t%aa tataad yallav aa4 wrm aka4* l^taMla ayvpttaat apfiaarai }*4 waaka 
aftar laaaalatlaa. Waaly aaarftai laaraa 9^mt94 vala alaarlafl. ^aakar. 
laff af tka Umm aaaarai fallawad ky aaaala ayaptaaa fPlf. tO). mia 
tmtvm vara fi—4 la alaa aa4 plaata ataata4. Mm kaaaaa tkia aa4 
flawarlaf wmt 4alaya4. Pralta vara aaall la alta C^lf. S I ) . 
PI 
Wf pmtf«tf« i M t l 1«tiMt IM t . l l l t l tB^ £• — f l > 
2* tty—— t—i Wiyttltt — r w r t w t» i Wtli—tt t — t i l f w . I» • ! ! 
t l iMt tpMlM iMfts wtr* fr*4«ta4 Mly nfuwn tk* ttaptnitmr* «tf klKUt 
l.«.» Afirfl t« St|ittirii«r. fl« l«ff«iit mw 999^*4 tm n y ^f t l i* fpMfM 
U wftttr . 
Tafilt t7t«MeitrfsM tlm rpttiltt t f fw^tvlvtlftn tt st l tli» p l t t t 
•Dttim tmttd tft t i l* 4np«ftiRt«t»t %»§t vtmm • tn i fc t . BMI ! isseslattoRt 
fftw • ! ! tilt f»0«t1tl*tf f l t i t t mw MMto M It* U l l i t» diMdt tft« 
i»fttMt« of tk* vinit l» pltstt tliMfifr wfm^tmt mil f • • • t r t t l i 
<i*«tk«r My 0f tlim« i»lMtt i t •jMptMlttt «trv1«r • f t l « virat . 
TMBtS 17. R»tt tmf» twl tynptMM of P t f r t sMale tlnui 
A«MtkMM 
•>Mima tiiwWMit tufa. • • 
<lfa*M«it 
AMVtttktMM 
i* iitftftiiiaiisf. >-• . . . 
• 2 
* ' • • * • • U t f r ^ u u t««!:i«tiM 
Ctryfl»iif1lM«t« 
f J f l l e H i wii^ Cf rf I I 
f|lM4iq^lt0M« 
ItlB. S!lll£ii. L* 
a—<wdllm « lb« t . 
£• •Mii»l* <•« 
SylBf I f •lOT>t»t t . 
CMHNllfMtMff 
fiftlii. tliiiSi. ^ •v* 
^tMltt Itlt^ lffUltffft ^^ 
l i l l i l i . ilia. t>* 
«8 
iUllii.lillIl.t^ 
vtr. €t149ii Ball • • 
ttT, U t t l * S M • . 
vtf, A.T. . -
vtr. tl>riv*t«4 . . 
yuam mttHi^tff Mt »-^* . « 
SwtflMi tnw Bin • • 
i * f t t rHt i i L* . . . 
I l l l i l . AltBUl ^ H * . . 
vtr. Unmtalt i|pir»«t Sittta. . . 
WW, €tpUttt . . 
t t r . f«lilfilil « -
? t t , ihiM4tl] • • 
E« ••Irta—1« t . . • 
C«t«ffctt«tM« 
Isl i i i i i . l i t t l i i c«p> . . 
SMMII. nlft *^ 
(14 
S f • t I • • S f t t — t tavft LMt l ! ^ t M t « T l t t t l t t t M 
Kii|rii««l»(teM« 
yfcyllf^H>tf fff|fHf,f| W<*ttt«r 
«Hyf» • f f t t t t iHf t . 
C y — l i t t t f i f alttoi t . 
i lZl i l i US* "•nr* 
flMitltt n lmlE <^» 
!JimjillsJt <*. 
AUfc— f — fay. 
US 
S p • • f • t «Mk U t t l SfBtmtU IcMMltt lM 






vtr . Mttf tirtf 
var. f t t M t4Niff 
loua Jamil. *<"• 
t. IttilL. 
£• 1 n i l 1M *^ 
vtr , Mtrfltk. 
var. fma Ri^y 
var. ta i t af a l l 
iitlilUA f lUl l tU <•• 




































£• till—— t . 
var. tl«rtt0»*f %«t f i l 
v«r. VT Sn Bnrlty 
var. StBtm 
vtr . Mif t« 8 « r l ^ 
Vt¥. X«itlllHi«. 
Silxti&!il!Utl!&"*M* 
f^Titllt ficaUiiiL ^* 
SalMwi |«tf i« 
Saltt,Mi t!|if««|Bi 
var. iPata fiTpla t4mf 
vat. ftk9*9 lai*1t Valafaa 
Salaaaa aftnai t. 
9. ivt^aftraB 6av. 
S. vtllaaaai L. 
»l?*««fl f fW*'f f««* <0<»»> 
0*alHfavaa 
" i H K f i l i l l , ^ * 
Vaffcaaaaaaa 
























































- • aa ayaptaM aai aa raaatary •t tka vivaa a* fcaaic taaaalatiaa. 
* » vtvat raaavavMl aa kaair faatalatfaa. 
Oat af m plaata apaataa 4fatrti«tai ia U fMilllaa aalr 10 
ifaalaa all la tka tmily iaiaaaaaaa vara tafaatatf. Vtalkla ayaptaaa 
iT 
wtrt •ftlttd M t1i(Mi« litttt M i v1r«t «««1< k* rtetv«rt4 M IfeMit 
faMiilttiM t« •••••i»tlkl« fttttt. *(%«•• art t1i«r«f«r« ktctt • f f t * 
vlf«t, llMft %{ tH* f lMt t wfr« ftmii f hm tyantMlMi «trtt«r of 
t U vfnt* TUt vfmt fvskttf iMt l I M I M S fa S §^—im mi ltt«r 
bt«Mt t r t tM ie IM tk«i . 
ci«|it*r 14 
TtOISitSSTOII 
By —^t^ $ kphU ^SOMaSif i« U l t t f ^wwifww »fittt<»tt 
"ygtf. f S S d l t l t * * ' *" w t i M t l f l « 4 t f M f m Af latr»gi t i i—l l« iitr« 
«•«! §• •ff(»na t * t tmMt t U« vtvM, mv «ftt Mt tfmMtttatf liy 
M f ftf t l« 9$kiH mttf* 
By g f f t t i q ; Out •t Bl O. ttttLfl**** fvafttd 7 innr* t i t «« t i f « l . 
6 t t f t M t m liMl*(f Mtf l i M t t apfiMrMI b«tli f n n tk* ttMtr vn4 tht 
fl«fM. ! • t i l ti l* 9m9m$t9l «rtfttf tjnmtemi tpuMrttf M tfe« lOtb 
i i y . SyvftiMHi «f«lt«i ti»m tfpttal t f ikt vtTm» at I t MNrtittlttllf 
f t t t t t t t t t f p i t t t t . 
By Jt^iwr ; Ct t t t t t t r t f l ta I t A . «tt i t t4 I t t t t t tp t t t t tv t t t f t r 
M f frt« tfftwMti £. i f l l L t t BwiUlif t t t t . I t t t t t t f tkt ttptfffwMtt 
tfttitr tvttralttttf t i t vffwt f i ts tflttttti t t BttlOiy p i t t t t . 
TBfttiii t t t i t ! f t t t f t r t i t tp t r tMt t t t t t4f frtii 4t t t t t t4 p i t t t t 
wtrt t t l l t t t t t f t t i ttwt I t p t t t . Stt4t f t f f t l t t t t i tttf p i t t t t wtrt 
t f t t t f t r r t t f I t f t t t . Tt t t t t t f tkt mi|itvl«tttt 4 f t t t t t i p i t t t t » t r t 
tvtr l ttttt4« P i t t t t « t r t t tpt attftr tBttrvt t I t t f t r t tv t r t l trttirt. 
Tt i t i M tbtt l i f I t t t t irttMilttttf turttfk t t t i i * 
Ckapttr I t 
fWtntcBL riOMtiTfgs IN pvm 9» 
Svftvt t t t t a f t U f f pmettf ihm vttat I t « t t 4Min1it« t * 
ttwif • • • • p f i f«n f t t H th« vtfut in «t«4« t tp . Tf t t t t« tf«t«nilii« 
t l » t%«nit1 t««ftlvttf«i fMim» tfimiM « # f«i«tt iMtfivlty !• v1tff*« 
• f fMt t f pfff • f f f«t «f «tf f«fMt |Hiff«rt • !•*» «tt« t « i i M t « l t * 
^• t f fa fM tfct t t t l r lHt f •# tli« f tvm i« tip* Alti»«# tliM« ttstflM 
kmr* t fMtvt«t«tf v«l«« (•«••$ 19*4) t i ^ •?• •# l^pwtmp* l» i«t«r« 
• l i f tQ ti l* prM(t#ir« fat th« pwrlftetttM •# t1i« Vlwt* 
T f c f i l ta i f t t ty t tw — t i t i 11»* v l tM l« «n4« tap m* laMtlv«t«tf aft^r 
fc«t«f kfttttf f»r 10 «t« t t BQ*e. 
T M l t IP. T l t f M l l aMt iv t t iM p*1at af ftitaw witalt v l fw 
Twp|irat»y Waifcf af l u t t i i t / 








• Aftftf* t f S f r ta l t wftft S plMlfl fMili l i t f l i t 
0 laavM. 
W^ 
Bl l l t tW mi K t i i t t tli« vtrm «tt t if«tt«vt la •m» tap ap t« • 
41 Ittlas t f W*^ ktt iMt tnft t t lvl ty at • i t l v t l M •t WT'^ (Ta^l* 19 
••4 f f f . i 2 ) , 
TARLi tt« OflntlM m4 p«1it t f SllSIE Mta t t vftut 
DIlwtiM i M f * 
!©•' t l * 
»>•* 14ft 
» " ' 90 
W ^ IT 
10-*^  4 
» • * S 
10'^ 0 
* Avvrtffa •€ S tTlalc ivUh t i»1a«tf katlaff 
T laevft Mall. 
A M I M im a t y f * tha v1r«i fa •ra4« tafi vat •tar«4 at raaai taai»aratar« 
f30.«t*C), at 10*C aa4 at •4*C. Wf ma tafaatfva at raas taiiparatara 
far 94 Hv kat lait lafaatff Ity aftar attrafa •t 4i kr. «l«a atafa4 at 
10*C IMf raaMilaa4 tafaatfva fat Tt kff bat vat l«Mttvata4 aftar f ft lir. 
At -4*0 M f f«ta1aa4 lafaattvltjr far 144 fcr kat vat faaativata4 aftar 
l i i lir (tnktt 30)* Aa tlia •iqiarlaMitt «ar* fiarfani«4 In JMaary 
ayata»la fafaatlaa af tlia taat plaata Iia4 ta ka takaa aa arttarta 
far fafaatfvlty. 
f l 






















• f P I n t t 























* Avvni9« • f 3 tr f»l t »ftk 10 p i n t i ! • WMII . 
glJttijLftLpS: Ttkl« ?l fliMfl the tatvltf •€ t i f t t t fv l ty urafMrtmiit 1 
••4 i %r t f t tv •4|wiMi«iit vf pB of «nHl« t i ^ t t i l f fc rMt l«vt l f . Tt I t 
«ft4(Mt f le t lilfflittt lafMtWftsr «Nni m l t t t f i c t •% ti)) 4.0. 1%M# aft«r 
lMi*at<M fmt S iv 1«ft0tfvU]r wit ft4M>t4> t t «tt lili(h«r tftM n Attiw 









fimitm 9t i M t M t / l M f at tli« , 
i i i f t f t t t p«rt«4 a f tw •4JwtaMt ^f pR 
















* fUfwm • f 9 t r i t i f «ltk T f i M t t htv l i f T 1««VM 
f2 
Kff—t »f 4ittmm% fciffwi at ttrJtw »li I f t l i — t i f i t f t t W i t f 
f O U L s Dtff«r«it li«ff«ni at trtrlMt fR Ivralt ««r« m9i t» eM|»«v« 
tilt ftfMttvftjp •t mv. l^atplktt* ksff«r pi # 3 wit fiwdt Mtat •«ttilil« 
••tftm f*v mlmvlalaf tli« tsfMttvfty •t IMf (T«|»1» 22)* i l # M t 
Iftftftfvftjr wm mfimmi itfim tl»ft t»iiff«nr ••§ «t«i. ttfMtltttjr «tt 
bttt Mtattftttf f» |rtiMfli»t« btifftf. l«»t«t« m4 bant* kaffavt ««r« 
f«Mi avtiltrt)]* ftr mil»tii1etA« «%• fnfMttvUjr nf 8lf. 
TIRUK f2 , Sfftet • ! tfffftrMt t^iffcrt •« v«rl*M pH l«vtlt M tk« 
UtmtUHf mt flatifa ••••!« v i m 
4.9 79 
o.f * fii»flfii»t« 
••0 n 
0.1 • %tftt« i.S 19 
• .0 0 
* Avwraft •# 9 t r t t l t vttH S ptntf litvlif S l«nr«t mtk. 
I f f t t af t i U i t w t i t $ nati^att hwttw fM *.fi •t 4lff«r«it tMf« 
•tffMffli wtfl t t«l t* ittfltaiiit tli« •ff«tt M til* Ufattfvfty t f WV. 
TMtt t t rmfU •# 0.01 • mn Um4 liMt r«r t U ItfMtfvttf •t Mf . 










TAIU t$, i f fd t t fff tmH fltrMfftfe 9t pli«tfli«t« hmtttit 
fii *.s ft %%9 i»f«tt<vitr •f SUasoL Mtttt vitm 
0.1 • 90 
0.2 i 19 
o.« • « 
<«>««W»«MI»MIM«MMIWI»IWW«W<«Mli>l»«lW»l«WIII«»^^ 11 
*Attff»ft vf a tv l t t f witli 4 p lmtt «•«!» ksf f i f 
4 l«iv«i . 
B f f t t • f —•i^»«l«# H f»f»»»wi#—s AhntlvM iav« k«M wttf t« ! • • » • • • • 
tkt • « * • ? •# f i i fMtlt i l t t l t M . Cti%«rMtfiMi •t 4lff«ri»t mwli t i t * hat 
ftvm vttylBfi vwnlt i vlth vtvlMt 1i»it pS«iti. Oi Wf»*tl»i> • l i t l ^ t a 
tli« aott tiftiri^t* • < • • «•• 490-(Mtli carli«m44M CKahnMi MKI frttfwifit 
194S). MiMrMM 9l00««Mi unvftf lbi«tt«r w Sf«tla Htm I t t t M <i«rtiia 
• t t l . t IfSS). Vitk mv ttfkstwiiMi toerMtwl tli« •«iH«r af Iwttl iMteat 
f»nittf •Mfttf«rtl»lf m4 nif^*wmim 400*Mtfc «•• ftaml t t fc» tli« M t t 
f i f t ab l * • • • (Tlibl* 34>. 








!!• tkfmiif a t t i 
llMkar t f I t ta l 








• Atrmrtft af 9 tr ials villi 7 plaata havlaf 7 
Iftataa la aaik t r i a l . 
94 
Ttfcl« 9S ttifwt ffcat wtflbfif t«Mtfftt«1]r afttr «Mit t f«»l 1tM«1»tf«« 
irftk • 9Mitl« t ty tM cf mft t i t n t t t t tkt tMib*? t f \—\ i M l M t 
liMiBtMl M tli« lMV«i. t i l * • « * t 7 t f iMitMt ifl«r«i«« prtffffMf iv«]y 
• • fir* tfmi f i t«rvtl %«t«MM fiMvlttfMi M i tntlifaf fMr«MM. t4Miv«t 
mlittk iNir* l«ft «MaghMl ttitMhf i M f t «MlHKr cf I w l M t . 
TAil l SC« Efft t t • f i a n t i M li*t«ttM !••«•} t t l M M i mail faff 
M tk« aaai»«r af iMal iMiMa pw^ttmH m tka laavM 
* ' P t t f a wataI af»ar awikMlMl taawlatfM 
BaratiM katwaM liaa*>ar af i M l M a / 
laaaalattM i ^ f » 
WlWff»<if , , , 
i:ai« «ta IST 
1 afa m 
Ssia 99 
QnMkai M 
^Aravafa af S t?ta!a wttk 4 f lw ta f Mab kavfag 4 
laavM. 
Clitft«r 14 
cmciNniATToii or nmm IN fimn AT wfnwan TIMS Amt 
•lOMuiteiit nocajmn AMO ITS Msrtnwieii 
m ftnrrtHNT fims 
ChMfNM III tMittsfretf«i fii 0. w f I t t itttwrmt %hm t f u r 
• • # m i i t t ! It«««l«tt«« «M t lMl l td. t« t« •vftfwt fffw r i f * S3 that t%« 
•MtOTtmtfM t f V tn t ft f i M t t i M f M t M ftfttflf f f M tll« 4tll ^ f 
••Mvtff. t it* frtitinp f M N t t * I * t m e M t n t t M af tft« • tn i t ttAttMrnw t i l l 
tkt lOt^ Hf « A M I t f f M i t t t1i« MixtmK. ft t f t r t t #§•?••• t»ii rtfMljr 
• f t«r t%« loth Ihir apt* t i l* Ifth Hif, t l icrMfttr ikt <•#?•••• i t f f t iNt l 
••4 a t t t lM t v«rr !•» l«f«l t f t w 4 tNNtf. I k * p i n t ! after 4 vaaka akiw 
aavata ayaftaaw thaann tika aaaaaatnitlaa af tka a!rat 49€rm$9§ ••wwi" 
tfarably at tkta t iaa. 
TIa 4latvikatfaa af v f tM la 4fffaraat pana af f . n U l i V> 4ajra 
aftar paakaalaal laaaalatlaav vat atta ata41a4* tpkia H 9%mn tkat tka 
k l # a i t aMaaatrattaa af tka vftaa ta attalaad fa tka laavat af tka plaatt. 
Staa tfaaaaa aaatala liaat kalf 99 «Mk vftma aa laaaaa aa<l raata aaatala 
tka laaat 
TAIU H« Matrtkatfaa af tatara aaaaf a tfvaa la 4lffara«t 
pavta af latam •a l iT lO 4aya aftar •aakaalaal 
laaaalatlaa 
r a n af NaaHar af laalpaa/ 
taaf mt 
Hm t i t 
laat T 
* Atatafa •t 9 t ttala vftk 9 plaata kavtat S immm 
f i 
Clt^ktw I t 
SjOSf* A* MV I t vtrjr n t t t l i l c m4 f M l l l t l M • f • w M nm wn 
»«t avtf Iflbl* inqiwrtmNitt f*r tli« fivrlf l e t t iM ^f tt!« vitas »•?• 
p«rf«ni«tf 4l«rf«9 «i i t«r 91117. 0«rle« 111 ft |i«rt«4 I M « I I M I M S ar* 
• • t 9v«k«<l M my •t tk« l iMtt . U M I ItttiMRt •? • famctf Miy at 
Ittfllar taapantava 4artaf tMnav* far tlift raataa ayttaata lafaatlaa 
*f H* atatal wii takaa aa a arltar<aa far fafaatfvlty. Taa f laatt af 
D. «atal wara atai far laaaalattat aaak aaaiita. 
trtwiattaai Af taal fartlaaa af D. m t L plaata laaaalatai 10 iajra 
aarllav vara aaatf. Tafaatatf t l t taa «aa liaaafaalaatf l« a warlaf klwiiar 
wU% 0.1 • pkatpiiata kaffar pM i.E 4 0 . ! par aaal aatfiaa aalfktta ( l : l> 
aataf 3 • ! af %%• vijitara far aaefe f af ptaat t f t taa. tka iaMfaaaia 
wta pMiai thraafit twa lajran af diaaaa alatk aa4 tka aap tl^tataatf 
aaatrffaffatf far 10 «fa at 4f000 rpai. H i t axtraat vat m9i aa a 
atartlMf aatartal far parlffeattaa af M f . la aarltar aaparfaMHitt t t 
was faaai tliat If^iapt lafaattvlty ta attafaai aftaa 0.01 • pkaipkata 
%affar t t ata4. Latar f t «at faaai that ttiaaflb axtraata «lt1i O.Ot V 
pliatphata fctffar pi 4.S fava lii#iar iafaatlrltyt I t wat aat «alataiaa<l 
far laaf I t tklt faata atraaftH. O.I • pfeat0ata baffar pi * . f «ai faaai 
U 
f ? 
t t a t l i i t t i i IftfMitvfiy I t t«m1«i Ut • WMII iMft? pwttmi. nittpkat* 
l»aff«r pB 6.S • f %%t§ I M U ttrMftf i t l . t . t 0.1 V «•• thm prtfarrMl 
• • i i««tli»1y it«4 l» t i l t f iHi t^tt t t jptr fat t t t t t i t t t l t l ly fey 
M f l f l e t t t M . 
Ci tv f f t t t t t f t : Smm trf tnle t t l v i t t t wirt •••< vlttitr t t t i t t fat 
t f «rtrt«tfMi t l t t f vftk tli« !^«ff«r t r I t t tv «• f«r t l t r l f l t t t l t t i t f 
tilt txtfftttt . Tirtilt 37 t tMi t r f i t f tut r t f t l t i t f t%# «mtr f» t t t i . I t 
{§ tv t i t t t tktt (illttytftfn i t 4tl«t«rftwi t t fH9, Ctftet* tttvtfft l tvMt 
ttd t*l»«ttttl tlfft faptfr tilt t t f t t t fv l ty . C l t r f f t t t t fM lijr t i t t f t •t 
t r f t t te f t l v t t t t «tt14 att t i t r t fe r t t l»t wfttf. 
TABU tt, Bffttt •t tTfMle t t lv t t t f m t i t ttftttfvttjr 
t f Btttft a t t t t t vfvtt 
Qyfit l t t t l w t t I t f t t t t t i t y • 
t - i t t t t t t f / IO 
Ctfl^M tttvtchloride T/lft 
QHtrtftra 0/10 
* iMMnittr « tMlttr H f I t t t t I tftttttf* 
i taewfttfy • ttniitr t f f I tatt t t t tal t t t t f . 
Piffay—tttl —a^f t f t t t t l f f i BiV wit f«r1fft# f r w t i t txtfftttt hf 
tflfftrtttfti t i t t r t f t f t t t t t . T i t txtratt wtt ttatrffUfttf far 3 i r t t 
TBtOBO f f t r t i r . f9\U% vat 4«aaalfa4 la 9.1 B p i t tp i t t t i a f f t r 
pB i . f 4 0.1 f^9t ttat *^iO<^ * " ' f fvtt t t t t t r f fatat lat t f 10 «la at 
*»000 tpa. T i l t aaaptatlaa wtt tttr«4 tvt ra l f i t at -4 C. Btxt tfajr I t 
wit allawti t t t i t» t t trttai ttuptratart mi t l t r l f l a i hf t t a t r l f t f l a f 
fd 
f * f 10 a f i t t ^000 fpa. Thlf t1trtfl«4 w t n i * ! M t f M t r l f i f M f t r 
? i r t t ISOfOOO f • r«l i«t wtt rwMf«i4«tf in tk* imffcr wMI l»«ftr« 
8«4 ffviM t«t Mvt a l t t f i a t t eraitt • f 1 M M # ittm f f M i t t i i t r l f i i f t t tM. 
Tli« t t r i t f»r«p»fttl*« •fctelt«4l aft tr 4 •jrvttt •t i l f tVMtfa l t M t r t * 
fviwttM «tt «l«trt «i>t1«ftmt wKl l»l<^ly l i f « t t t t « . U t M t t t t i t M l f 
?t fjrttM t f iifftriMittal •Mt f t f tp t t fm IMT* nqalrtd f thfiit 
• • f f tc lmt ly t lc t r firt)Mvttt«»t. Hilt ptttviar* iMifck wtt t«ttlt<l f tr 
tkt f t r l f l e t t t t t t f m f f t • • t l f t t d I t PI9. 64 tK4 wtt ttttf r t t t l t t l y 
f«v t H t t f t f l e t t i t t t f tilt t i n t . 
TUt f t f t t f ftfty t f tkt prt|»trttfnRt t t 41ff«f«it t t t f t t t f tilt 
f t r t f f c t t l t t f»fttt4trt wtt tUttkti t t f tt4 t t t I f ttjr t t r l t M I t t t t t t t n 
t t t t f f t r t fe t l tv t t t f t . t!tM« 9 tVMtr lMt tk* r t t t l t t . ft I t tvf4ttt 
t i l t I t tilt ptr t f tet t i t t firttt4t«'t t4tttt4 I t f t t t l t f t r I t • t l t t t1 t t4 
tUfttgittt tilt tv t t t4tr t . f t f t t t lv f ty at t t t r tmntt t r t t t ttttt tx t t t t 
Iwtvttftt t t t I t t t I I t t l t t k t t t t t t ]4 t t t bt t t t4 t t4 4flttl«R tt4 
t t i t t t f tilt t t t t l w wtt t t t t t t t t I t t t t M t t 4 t r t t t t t . 
TA8U SP. I t f t t t l t l t y t f &| | i i i .WMtl t v i r t i t t 4 t f f t r t t t t t t f t t 
t f twr t f l t t t i t t %f tbt t4tfitt4 i i t t t t4 t t t 
f t t f t t f twr l f l t t t l t t I t f t t t l t l t y • 
I x t f t t t 10/10 
Afttr f t jrt lt t f i l f f t r t t t l t l t t t t t l f t f t t l t t M/IO 
Afttt i f t r t i t t f 4 t f f t r t t t l t l t t t t r l f t f t t i t t 9/10 
Afttv f f f t f t i t t f 4 t f f t r t t t l t l t t t t r t f t p t i t N 7/10 
Afttf fy ty t l t t f 4 l f f t? t t t l t l t t t t r t f t f t t i t t T/10 
* t f t f t t t r • ttalitr t f f i t t t I t f t t t t 4 
4tt t t i l t t t tr • ttilktv t f p l t t t i t t t t1 t t t4 . 
^ 
T» t i l * viiMivlMAt U f M t t i t i t t t t «•• li«vt«it«i frtd • • • l i t t i i 
»«Hf tMt l t« firt«ti«T« aitpt^tf «•!»« dlffcvMit k i f f t r t t f tU I M * 
t M l t t t fMQtki t , * . * 9.1 I Mtf tlkt t l M pRl l . t . i «.S. t l « i M t k l # 
•f»tf4 M l l « t * M tiitpfMtfti ! • S til vf f«tftet<t« li»ff«rf mtf wftytd 
•0 t * f fHt l * Rttaitt •?• tMMvrlsttf ! • T ibU 2* . t t I t vvl iMt tkat 
fli»efket« ki f f ty • l**^^^ y iwr l i t i tlit md»% ta tubt * M ^ I M f«v 
• s i n t t l M M i parafl««tl«a 9t M r , 
T M U St. l i fMt fv l ty •t fWlUHt f f f f»r»t fMt tkUlaMl « iM 0.1 •> 
pB A.Sf M«t«t«f 1»«r«t«v t l t ta t t f f ly«la«-4M0Ht pi*fp1iat»t 
0tt»liat« * M p M l a a atatat* aad ^atpliatt * taitwi 
ialf l i l ta feaffan vara atatf far par!fieatlaa af flPtara 
natata vltat 






Pliaapkata * 0.01 • MtaaifMi 
naapkata •» 0,1 par aaat 
aaatata O s D 









• aaMtatar • aaaibar af plaata fafaatai. 
4aa«ilaatar» aaak«r af plaata iaaaalatatf. 
Oa—ity a r a i l i t —t^t faa i t iaa; rartkar parlflaOtfaa M I aaklatai hf 
tata ataal tfaatltf fraifaat aaatrlfapatla* la aaarata aalama. • • ! af 
panlat i f parif lai tlraa aalatfaa waa flaata4 tm Ifaaar aaatata aalaaat 
praparai at 4aeatlkai hy Irakka (1990) aai aaatrtfafatf far 9 kr at 
100 
24f000 fp« ta Sit tfi.l Mtttr. t * « t ««r« mnmU^i !• • 4tft I V M ky 
9r*i««tl«<l • atmw 1M)M t f l f # t dMni tli* tiiict ffwt tfi« ftp. Oa« 
l t # t twitttr1«f btttf mt •iMrly •#•« Cftf. tS). Thft kmtf vtt tftmtai 
fettwMii 17 « • tntf 3? • • htim tli* tMnttcvt« tkit kmi MM «MtittMtly 
f««i f» 4mf Ity ffrtdfMt tiAm Md wit«rttl i^ mnr«tf tnm tktt l t # t 
•ettt«ipt«g tMt» «liM fM]r«1«4l tft«r vta«ftl af •«ti«t«f tk« baatf «•• 
r«DTO4»B«(l. M M mtMlal r«MV«4i frta tt^ « 1f#t iMttwrlaf M»t mt 
iiiMslat^d to 0. wftft M tMk w sftM rMMal ef I M M M lifMttvfty 
was aliiaya f«Mtf MtMiatcd «ftk tlia taMplW. 
• • tftartata irtiatHar tHa I t ^ t gfatttrtatr hn4 « M M tr t f fMt 
or dM to tk« liatt ciaiiMMtai « | M 1 aMMt af lafMtttf M4I kMltfey 
tlataa fra« f»lMtt af tlia aaaa at* M<I talaatf miw tlia taaa emtfftlMt 
«8t tablMtad ta tlia pari ffeat tM praaadara a4a|ita4 far mv. Tha laat 
lil(^ toaatf I»a1t«t fra» 4ta«afla4 M i hMltby piMta aftar fMMfMt lM 
la filiaapliata liaffar Md atari ffMttM wat flaatttf M tfMittf frailMt 
aalMMt aatf M tka tlitrd tifka Miy iiliatfbata kaffar «•§ flMtatf. tMi»M 
vara aMtrlfafad far 9 lir at SdfOOO tpa la St 28,1 ratar. Oaa kaad 
aarrMfMd1a9 ta tka I IM4 Mrliar taM «•• alaarly vltlbla ta tka t i i« 
M ali l^ a firaparatlM fra* lafMtad flaato «ai flaatad M i aMa aaali 
ka aaM fa tba tiiiM lAlali tMtalaai a firai»aratlM ftaai liMltlijr tiataa 
w M wlilak Mlf kaffar W9 f lMta i . 
mi 
HtMffMlM 10O f f l l fMt«i e. a f l t l M M 4 100 «] 
0.1 « ^ t t f l i t t t %9ttn 4 100 al O.t p«r tm% t a i f M 
•iilptilttt ! • • wwHvi l i lw i t r fw 2 • ! • 
C«8tr!f8fe at «|000 ty* far 10 iti» 
J 
Safvnittaiit 
eMtff l f i f t t t TifOOO f Uw S kv 4ltctr4 
3 
f>«llft 
rt t i i f iMd 1« 0.1 • pli«fii1i«t» hmttmt 4 o . l p«r 
fr««K« • v t n 1 # t 
tktw Md eltvtfy hf e«itrtfMtatltii t t *»000 f|Ni f»t 10 M1I» 
e««tr1f«fl» I t IfiOtOOO f f«r 9 kr 
i 
f»«ii«t 
r#tni»««i! f i 0.1 • f l i«t0»t« hwttt 4 0.1 p«r t M t 
«Mtrlft«» tt AfOOO riHi f«v 10 at* { 
CMtrtfttf* at ISOtO0(> f f*t 7 hr 
j; 
r«i i«t 
vttvtftat U 0.1 V i^liMpliata l»iff«r 4 o. l pw aMt 















r i f . S4. PlMT ditfTMi af Oitwra f ala vtraa farlffeatlaa. 
Clit9t«r 19 
piopKiiTTRs or rmtFrsD viios pn^hwrmn 
Pirlf lMl vlnri prtperatlMit «tr« ttmltiHl ! • SMICMW on»2 
•pMtrei»li»tM»t«r. tli« pr«fi»rttfMt f t t * a vp—ttm Ifplcat •f wnel**-
pvattfat wM mnimm ilitafptltta t t 266 M Md • • f t fav i at 240 w . 
VtlvM af « ^ j / 8 ^ | , " tJ6 ••<! Kj„-/K «. 0.«T «tr« e»l««1tt«4 far tika 
witm ( f i f . B*). tiNt vafalti ara laileattta af a valatlvaly li1#i 
a«aaal af pratafa. 
tlaatfaa ataraiaapy 
fartflatf vtvaa praparatlaaa wara wiaalaatf l« a flilllflpt nusoo 
alaatfaa mUt9§9§^9* ^ffaparattaat aafitlvtiy atalaatf »<tli l*T4 ravaalad 
ttia prataaea af flaxaaaa ffla»a»taat panfalat a. t12 wi laaf aai 11-lS a« 
wlia f f l f , 87 aa4 M ) . Fraparatlaaa tliawai aaaia aai ta aai affratatlaa. 
Oalf a l laltwi aaabar af panlalat aaaltf %• «aaf arai kaaaa tlia 
•arlattaaa ta laagtti aaald aat ka tfatamfaatf. Ka atkar tfata<la af tka 
panlalat aaali ba ataaitataaA ftra* tha alaatraa •lerafrapli.i. 
102 
Cltftvr I f 
SiMljMT 
1 i | M t f M t «tr« ffvfH t t MKrirljr l«t»tvtlfl* Irikbitt wtva lit«d dNirlsf 
tli« eMft« of l a jMt tMt to «i«elr tUt t f tvt •t t%% M t t t t T M . After 
9 fBtnvt iMM l i l M t t M t tafebitt mf fl««11r kl«4. f%9 mUw" 
l^f«e(fiUtii tM t tttffv •t tk* Mt f tcrw «•• DiMtf t« b« Si3. Pr«t«r 
•tiitfifls w«r« iHtliMlttf in a l l tests. 
A|pr-ft1 4»abl* i f f f M t w t M t t «•!>• pwHwtmi •» •Ut fM, 
AttfttfMi t p t H t Vn etiit«f«*tf MtiltMltM t f t ta t t MttrMil pltRt 9r«t*tat 
• f fawtf fa a«ir*9al tflffaalaa t t i t t . I t ma aeeaaaary ta aaa aatt-
aaraa wlifet) tiai h9m aliaarbai wttli liaalthy pHwt tmp, Aatfaaraa 
aWaAa4 mU% liaaltlijr piaat aap fafa aaa Ifaa af praalpttata wttk M f 
fiarlffai pr^aratlaa 9m4 alaa « l t l ai^ fnai flaata lafaatai wUli WV 
aad aaaa witli kaaltkf alaat aap CFif. 9 t ) . Tka Itaa af praefi^ltata 
vat faraai aiialitataat ffaai tlia aatlaaraa airf aatltiaa »alK 
Ta aaa taat la trtili* aa4tlatad aatlaaraai «aa flaaai ta a aaatvat 
vai l aarvaaatfatf %f «a1ta vlifali vara aliarfa4 wHh 2 - fa l i 41 lattaaa af 
M f partffa4 praaaratlaaat tiaaa af ptaalpltata vara fafM4 %ta a 
«llatta«a af t af tka aattfaa ( r t f . i o ) . U ft aaatkar taat 3-faltf 
199 
104 
tfflttfMi •# b*t1i attlKMrM t i i «itf«M wnr« m«4. la flilt tatt 
t i M Hsisaf prt«tfIttt* mw f twai «^t* t tfflattM af 9 af katu 
tHa vatattati (Flf. «1). 
MV aattfaa aaa taatad a«afatt aattaara af taliaaaa atak tatf 
•plaaali iwaale vlnvaa. Ra taralaftearfalatiaatlitp naa faaai katvaaa 
mf aad ta{»aaea ataft m4 aniaaali aaiala vinwaf. 
efet|»ttr 99 
OlSCOSSfOll 
A •Mribvr •t M^ tniirattt1l»1« v l n t M ttttttaf M t t l t tyaptaM 
f* Sll£E&*l^* ^av* ^*>^ r4M0t»<0«l tiffc* 1997. l i t v i rw Mwilsff 
• • • • f « tfftMt* l» j | . m i l <llff«rf ! • Mny r t tpMtt • I t l i tli« •tli«v 
trtrwiM 4tttrfb«4 le f t r t» Ivfact ft^twr* tpp. 
tMf liM » 1i«lt«i li«tt fwifi* aiitf • • v u t * li« rwtrletcd to tfc* 
ttmitf S«1ttMM«. T« ttv^rtl tpMlvt lAti^ wtra I t f M t s i fyttiMifMlly 
leetl I t t l M t wtrt wnkwi at l»ff(li«r t««i»«rat«r«. t l i * v lmt ft tap 
tr»iralfflb1« tritli • • • • bit t t M t tmaal t tMl hf 8 t^kti tiKKitat v f i . t 
• • MitfMtlflatf I H M I M af »aayail»»faa1la. I t aaaltf aat ba tniaaatttatf 
hf tfaMar aad aaaaa aat ta ka traaavtttatf tkv«ai(li eaaii af tka lafaatwl 
plaati . nif kta a tfeawal faaattvatlaa fa tat af l 9 % 4tlBt1aa aa4 paflkt 
af YT 9m4 Mliaa atatatf at traa« taaparatata « M Iafaat4v« apta 34 br 
bat aat 4P hv. Tha aatt aaltabla wm4Am f Mtatafa tba lafaattvUy 
•t wn M i faaatf ta ba 0.1 • phatfbata baffar pi 4.fi. vn attataa4 
•axlawi aaaaaatratlaa ta plaata 10 4«ra aftar iMNiiiaafaal iaaailattaa. 
MV wta partftatf by a aatka^ tavalvtaf astractlaa la 0*1 • 
pbaapbata baffar pR O.S 4 * 0.t''p«y aaat ia4ta« aalpblta 
f*lla«atf bf 3 ayalav •€ dtffaraattal aaatrtfafttlaa. Lapt 
lOS 
Kl« 
tratft *t ••raal fImit tM i l t f i iM t t ««r« r«M*«4 ky r»t* ••«•] tfMtftjr 
fvttffMt eMtTlfti«ttt«i. MV «•?• M« I f# i t t«ttt«fftttf fe«»4 t i ^mtlty 
fn t f lMt ti*4M. l l t t t v M •tcrtfrtplkf t f |p«vlfi«< prtiitnitlMt vtfVMl«i 
tH* f»fM«ie« •# f l m M w ff i M M t t M p»r%Hlt • • 712 M i M f ta i 11 t» 
IS m wftft. nif M l f«m4 f« lav* ao aarvlaffeal talatlaatklii witii 
talMiaea •t<fe aatf aftaaelt awaalt vlrvtMt batli iiaflav atetlar fllavcataM 
partttlaa liat of tffffaraat taaftka. 
mv I t tftatfaat fiaa Batwra yfraa 1 •f Sattli <lfS7>f la ty^^taa 
•xpratataa m Patara taalt fa aat fafaatlag LyaiiOTalaaa aaaalaataa and 
riiaaaalu yalwitta 9m4 fa kavtaf a favy t iar t laafaattf la vft ta. 
Olatonfaa «a«aia rttm •t D. aH>a (Capear m4 VaiMi l f # ) 
aai af £. laaai^la (Cifaer aatf faiwit 1*^ 82) aatf aaatfaa •atata vfraa •t 
0. awtal ( fa fM aatf V«nMi» MIS) ara a^ltf baraa aad at* tvMtailttatf 
k? i U S l PtOl i l f t ••<» M i l . fStl lft l i* ••» ' • »•* ttaaaafttai fcy aftfcar 
af tkaaa ^Mil4a. 
Tha vf rat 4aaf faat«l aa fittuft vf rat SI C^tp t WSi) kaa a 
varr law talaratf aa ta 4tlattaa aai liaa a lil«liar tkanMl f aaatf vat flaa 
]iatat aa aaaaarad ta HIV. Oaa ta faMmlata lafatrntfaa va«av<lfa« 
tfea viraa aa fartliar aaanavfaaa fa faatlkla. 
Iliraa vfrataa flaalata4 ftaa tffamiai plaata af J t l l l M 
faaafaaf Jaa wara 4aaaffka4 ky latfaaf aai Caiaaata < t * t t ) . All 3 kava 
laaf flaxtoaa partfalaa aai afaflar faaaml pw^txKw, fm af tkaaa 
vfraaaa wara traaaclttai %f • . aarafaaa aai favtta aa aaaparfaaa wttk 
Mfff tka t k t r i vIraa iaaffaatai aa aatara aaaratfa trftaa «aa aat 
lOT 
tranMiUtfMl by * . • •wt—— f i f tc tc i L. a B w l — f t «Af«li f t 
tiif«te«ptfli1« t * Wf. Pttiiwi ««eTMtf vinnt hat t lit#i«r tlittwil 
f M t t f v t t i M fH»f«t wKi • v«ff 1«« t«l«rmt« t« i t m i M »• •••piftd 
t» mr . ft rttalMt f i f M t l v t t f Ut • mr t 1mi«r f«rl*4 tkM Bif. 
S«|it»rMtlM •# «ffBM m rtptftwl by KlM»»r ( I9M) In I«f««tt4l 
•HMtM of Hfctiw «•?• nwr 4ri^ 0«rv«(l wtth d V . CtlonfelM O i t m 
vtmif 1t«1it«« from 0. um^iU M i £ . aw^aytf (Km* atid i«H«lt» lfl«> 
laetttt (Rltd Mr «o •jrvpttm Mt £. t t m — i w n 9. •<it«l ««i fHf t ta i i t 
t r t i f i vtr . StMWi. tt ft ttnNita1ttt4 hf R. » » w i « f md M M l i t 
l»r«ettttty at 20**2S*C In « » • • • t f 4 dayi. tb« virm I f t f lM«t i« 
r« i wftli • MiMil 1M01I Bf 121 • ) ! * • • « IMf Incites nmwm 
•jn^ttflns la 0|t«r« fim.f I t ««t trmtwttttd l>y tiMllit ttd vt t t f t t 
ftftettvftjr for i v«fy tfctrt tim t t »*-«B*C. t i t t i l y t t t t l t t lM i 
tlitt t t t bt drtwi {f tbtt Wf I t att Idt t t le t l t t Celtribltt m m , 
v i r t t . tbt v l n t dtttrlbtd by ib t t i t t td Prttttslrt (Wn) I t t l t t t 
tyattMM •f«l1tr t t TMf tn SL* •t«tl»—t Md btt f i t r t f t l t t t i a l l t r t t 
TIV M t t t r f t f 900 M ttd t t b t t t l t t ffwttihltttt wftb M f . 
Tbt t t ly t tbtr v i r t t t t «bltb t t i t f t r t ttaptvfttt t r t B t f r t 
tb t t t t f f t f t i n t <l»Sf) dtttrlbtd by «lrf ttd A«ft«tl ( I fT l ) ttd tbt 
v l r t f I td t t f t f Mtttit d i f t t t t t f PtttTt t t t i dttttlbtd by Ttr t f t t t t l tb 
ttd Ctvltdt (1979). Tbt v l r n dMtrlbtd by f t t t f t t t t t tb ttd Ctvltdt 
t t titttyt v i r t t Ml ladtttt t f twbtt t i a t l t r tymttM t t MV ttd btt 
t i a l l t r p r t f t f t f t t la p i t t t t t f tst t t t d t l t t t t t t td p t i t t . I t tbt tb t t t t t 
t f tty I t f t f M t I t t t i t t I t t atfubtltfy t t t t t t l t t l t t t t t bt drttt 
vm 
••V ft •# ! • • . 1*v«imtfM vf 1«e«1 I M I M S I ^ U I I wtr« letfMtd vtttt OiV 
• • AUJOt i^p* liev* Mt bt«i akfvffvttf witli DSV. OSf tli«Hlit litvlaf 
• la l l t r f«rtl«1« • t t« 4tfftmi frwi MV l« t t f tmHT9 «• Isfatt 
• fatItT 1««9«r1t3r !• vltvo Imf tflffer fa •tkcr pbytfeal pf«|i«nl«f i« 
f l M t f tp . 
MV t«4««M tiraptMt t f i i f I t r t« tliof* fneitttf bjr OST In g. •£!§) . 
Iltt% t1i« vlr«t«t Htvf • a fa l l t r t t i f t of ntnte la •1«* mtf ar* aat 
tr«»t«ltt«4 by afAftft. Tfe* two vlimaf bate ti^t aaaa laa^fvtty t« vltra 
bat 4!ff«r la atHar fib^laal praparttaa la plaat tap. !•§!•«§ at fa4aaa<l 
by Oif aa fl, watlaa —ra aavar abaarvad la ear atadfaa. Pratlaetfaa 
•t laafaa wbtab vara ia4aaa4 wttb IMf aa 0. aatal aa4 atbar apaaiat af 
S i i lS I *>••• aat baaa rapartad Hw OSf. IMf alia dtffara ffan Wf la 
f t i fallara ta tafaat 0. atrafiaalaai £ . lasSlil. •"« M l U f t ll5!Xm* 
9tf la aat aavalafleally ralatad ta patata vfraa Y aad fafaatad £* n l t l 
laavaa aaatataad aytaplaaala la»eltar faaloalofft (Walatraib at a l . t 
1479). mf I t aat aaTalaftealtf ralatad ta tabaaaa atA virat aad eaald 
aat ba tattad «ttb aatlaara af atbar (aaabara af patata vfrtt T fraap. 
f t «aald ba latarattlaf ta ttady I f IMf alta ladacat laaallar faalaataat 
la fafaatad plaatt. 
Oa tba batlt af aar ttadlaa I t la aaaaladad tbat M f la a diatlaat 
ylraa aad tba aaiaa latira aatala viraa [•/*: V * : l/K : V * ] <• f ta* 
patad far tba r l n t aaatlaf «aaala dtaaata la iatara aatal. 
S 0 1 « A I T 
1 . fim «qi«rtatit«1 k«tt nm9$ • f MV «!• l i tMttf f i lWI. f««n««i 
•ptefrn (Ilttr1li«tt<i fa S f M l H t t w»r« ftmtf t * W M t t t •t tl i* 
v i n e . Teiyvq>«tiM ««rt f^wid t» b« t]«ptMiess MiirUr t f ih« 
v l n t . J^ . q f t t U U md C. iwifMittg»l»r w y r«iNitf t * h9 i M t l l« t tM 
ketttt Mttabit for f«Mtti«t lv« mm»f, 
2. Mf «M tnatmittttf wttli • • • • hf WMMml tiH) tatt««1attM. Mfiat 
Btra<w tftarafttatf tli* v1r«t f« • •M-^tnt f taat iMii««r. HakU 
f t t ] *d t * t r n t a t t tti* vtrvt. If* tTt iMttt lan «rai Mlil«fr«l by tfoMar 
•Rd aaMtadM. MV mit alto trMntttwtf tiii««0 I M A I of t«fMt«tf 
A. « | | t i l i i . p l M t t . 
9 . mf bat • tbaiMl laattlvatlaa patat af 40*Ct dllatlaa aa4 pafat 
•t 10* aai! ratatat fafattfytty ap ta # hr at fm taanaratara 
4. mf raaafcMl litfllatt aaaeaatrattaa fa 4. «raatlt« 4 iaya aftar 
aftrtaalaal faaaalatloa. tba vftat attafaad bfif it it eaaaaatratfaa fa 
laavat af Jl. graatlti alaata. 
lot 
no 
S. A«Mf ••vtral hnttvn t H « i 0.1 V fl]rcflii«-Ha01l bafftr pi 4.1 
prwiiHi ti l* aatt flt1t«bl« MVlrtmitBt far •a la t t t i la f tlia iafactlvltf 
• f tlia vfraa. iliaa 1.0 par aaat iaifaa t a l ^ t t a waa aaMl with 
ff]fa1aa»TlaOH kaffar (1:1) lafaatlvfty lacraaat^ aa4 «at vatataatf 
far a laafar nartatf, 
d. Mir waa pavfflad by a aiatkatf wkiak tavaltratf axtraettan af t i r a i 
fa 0.1 1 9lyataa-l«a0(l bafftr * 1.0 pw aaat aatftan aalphUa fallawatf 
by a blfili apawl aaatvlfaoatlaat rvfatpaaafaa af tti« pallat la tka 
baffaVf fraatlBQ tba aatpMilas avafnl^t* thawtay aatf alarlftaatfaa 
by a law aat«4 aaatrlfa^tfaa fallawad by S ayalaa af tffffaraatlal 
aaatrlfaiptfaa. 
7 . fartbar pari ffrattaa wta aahlatad by rata aaaal dkmalty vntf lMt 
eaatrlfapttaa. 
H. raririatf fraparatlaaa wara lafaatlaaa M 4 rataiaatf l a f^ t lv l ty 
far aavaral 4aya lAaa ttaratf I* a rafrlfaratar. 
f . Parlflad tlraa praparatlaat tfriilbltad twa l l ^ t saattartaQ baaia 
aa aaaraaa tfaaalty fradlaat aaatrlfaiiatlaa. 
10. Tafaattrlty waa faaai aaaaelatad aaly witb tlia lawcr llfjlit aaatttr-
la f baad ar tba battaai aaapaaaat. 
11. iWa paaka wara faaatf la walytlaal altraaaatrlfafitlaa. Yba aai l* 
•aatatia* aaafftalaat far tba tap aatf battaa aaapaaaatt warp aalaalatai 
ta ba tt S aad IH S» rai^aatlraly. 
I l l 
13. H I M timniifftf l» tkt • iMtr t i i •i«rttMfi« f«rtfl«tf prtfiarttlMfl 
• f MV tho««4 IfMittrie 99t%l9tw •*H M) til iimmtt, 
IS. fr«f>trttlm0 fnw itt«tt«tf • • tttl l • • l»»«Ut>]r plmit§ ^mni 
I»affttc1tf mittarliif 10 M l« 4flM«t«r wlilcli •!>• «Miftftrttf • • 
liHyttfttvUf*. 
14. A* m t l f t r w t f i l a t t HVf »•• •btt1i«i «ftk • •Ief»|»r«elptt1ii t t t t 
t f t ra 9t 2048. Piirtflwl vlrnt prcptfvtfmi Md atn ftMi I t f M t t t p lMtt 
«•«• «• • ]1«« ftf firtfllpUat* IK •(!•? f»l ia iAU 4 t f lWfM t M t t . M f 
did «•! ttiow avy ••rolagtfftl Mlttfaatlilp with entMriitf M t t l t * ni 
• l f f« r ae t tU Md pM fiPiitMilMff v t m « i . 
15. ft «M cMf latftd ttm tli« ttadtct tliH MK9 I t • Hitlitrto Mi««9m«tf 
vfr«t md ttie a i w AgftTMUt mttU v l r i t V * S V * : 9/S s S/Af 
wif fl«9f«it«d f«r tb« vfvM tt«tiii9 • M t t l * dft«tf« ! • I n l l l l l J I . 
14. A« ti9«rUiMtal kMt ?••«• of Optw attate v l t t t IMS tavMt f f t t t i . 
T M f iMt tpMlMf a l l kalaafflag ta fa»llf Salaaaaaat vara faaad ta ka 
tiaata af tfta vfraa. tba vfraa did aat lafaat T9 atkar apaafaa fa 
23 faMfllaa. 
17. mf «at tfaaaaittad vftli aata %f mnmt aaa taaaalatlaa aad liy 
fraftfaff. Na traaa«1iafaa vat aabtatad %f daddar aad kf S apild apaalaa. 
Wf la aat traawatttad tliraaffii aaadt af lafaatad Batara a a f l * 
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1ft. BNV kM • tk«nw1 iKtt t f fat iM fet t t •t 1 0 % tfflvtfM mi p*t»t 
• f 10 Md r«taf»«4 t i f M t f v l t f f*r 24 kr t t VMM ttnptrt t i r* 
<J0»2S*C), T2 kv t t IO*C »i4 144 kr t t .4*C. 
19. tMf rtackctf ktfkMt M t t M t r t t f M !• g. — f 1 10 tfiyf •ttmr 
ntckmUtl fa«e«UtfMi. 
20. Tk« «Mi«t • • I t t k l * tvvfrmmMt f*r sialittivlaff tke InfanltHjr af 
tk« v i m M * pTtfUttf kf 0.1 • fdittpkttt hmttvr pR 4.5. 
21 . fHV ««t f>«rtf1«l by • ciatktd Imolvtwf • x t r t t t l M t f v i m I t 
0 . 1 1 pk«tpk«t« k«iff«r 4 0,1 p*r • M i t*4tMi tvlpkit* Cl; I ) t klfk tvai i 
eMtrffvfiatloKf rMitptittaii ^f tk« |^»lln t i tk» kvffvrt fmNntaf 
•vcniflktf tkMrlt9 wtl tUr l f l c t t f tn by • law tptai caatrffafitlaa 
tk« aaxt •avntafTt fallair#« by 2 ayalaa af ^fffaraatfal aaatrlfa^ttlan. 
Fartkar parffleatliMi was aakfavad by tata tMal tfaatity ^radtaat 
eaatrlfaf^ttaa. 
22. fa r l f ta i fffaparatfaaa mra lafaettaaa aatf vatalaad lafaattvfty 
far tavaral 4aya lAaa ataratf la a refriqerator. 
2S. fa r l f ta i pranaratfaaa fava a OV tfiaetra» ty^ifaal af aaelaapfatalaa 
vftk naxfaan ditatptlaa at 2iS a« aa4 alafmai at 240 as. 
24. Farlftad vtvat praparatlaa aiiilbftad aaa l l fbt aaattariaf kaad aa 
§9§rM tfaatfty fiatftaat aaatrlfapitlaa. 
2 f . ibaa axaafaad la a« alattraa ailaraiaafia iHaraafl flaxaaat ft la* 
•aataaa aartlalaa wara aaaa. Panflalaa aaatafad a. T12 aa laaf w4 
11.19 a« witfa. 
Its 
94. to mt1t«rm • f^f i t t Bit «•• •l^tafK*^ wftli a altrsiirMffttia 
t M t t U r « af 819. Aitlt«r«i gkt«ib«(9 witli liMltliy iilmt tap fava 
•sa li»9 •t praa 1f»1tatta»i wftli partftad prafarattee af Gif asd 
wHh tan fraa lafaatad nlaattt fa apir fal tfaakta tflffatfaa ta t t t . 
Ma aarataQleal ralatfantlilp waa fami with taltaaaa a t ^ aad tpfaaai 
•aaafe vtraiat. 
9T. Tt was aaaalaiad ffas ttia vaaalta tliat Dif I t a kitliarta aafatarlkai 
wiwmt aatf flia aaaa Batara aatata wltat [•/• : • / • : i / t ! i / * ] U 
priHHitail for tka virat aaatfaf aaaala 4itatta4 la )|. i t l i i * 
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OpratI, G.C. (W«5). 
Klrtrpatrtekt R.C.aa4 
Rati. A.r. (I983)« 
OaektarlMfy O.CNiS). 
Fkatakf «.<!. ( » « ) , 
l^ api T.f, i w m ) . 




Saffajlai Pawaiataa aatf 
taaAiawapft T.t .ClfTl) . 
•alaatft «. (1919) 
^mat l iaa tntf Oiaaapa<ita« tpp, at tatt plaata 
far patata vtrat X aad Y. fadlfaa patata J.t 
1(2)! fO. 
Haat Ttfafa af patata laaf rai l atrvt. ^mn. 
potata | .» JOCS}! 3S. 
Dlffwtaa-la>9a1 aatliadi far liMMalatiltal 
aaalyaia. U : l^ra^. Allarff <&; 90. I^.tarftrt 
Baaalf llm Tart. 
Saaala <l1aaata af Aaaraatiiaa • a atw racaril far 
Ta4la. Carr. Sal.f H^ti)t «4S.*46. 
ffraa dfaaata af aaffar baatt f*a» ta taattala. 
Caaaa. Aaatf. Rap«k, raw.t ±(^) : 44S (lav. 
appl. «fa»l. 2^ ! t84) . 
iaat aatala la tka *^H<ffe RartH-ffaat. 3, kfirU. 
taa. 2 | ! SU4I . 
A «aw aaaala tflaaaaa af Affyn^ln «iifftll£IL« 
•atraa i f r t a . 3, ^$} • iTf-IBS. 
A atatfy af tl»a rfrat dttaatat af Batt aatf 
aplaaak aarrtai aat fa IfJP. ftfkl* Taat. Haifa 
««a1lar. tatiar T(S) : c r . f i . (Rar. Appl. iyaal. 
m MB). 
Sa«aa«» I .v . aatf 
T«lat t .P . (1941) 
A rfaf .apn typa af vtrat 4faaafla af taaata. 
niytapatkalaiir H d t ) : 1097. 
%in 
S8kM]«tr> t, (MS*), 
9ilktrt«li»t4tt K. n d 
ll«¥r*ftt 1*. «. (1941>. 
*«iF» ft.C. tiMl 
r«w4f C.^. (1^40). 
VavRst «.f 
C»«i«lii, ?,¥., M 4 
f«?«it f .S . CWTf). 
S«!f»it f . (lf8T>. 
'tarsi ^. ( t 9M) . 
9mtKf 3, (W71) 
StMTVf i .L. iWM} 
tfiMMti f . 1 . m i 
KrtfliMfvMilf C.S.(|4»99) 
tfe«Mtt V.fl. (IfBD). 
Trtvl t i t . f . ( I f tT ) . 
TaU«« J. (1fiO)< 
?•• faniment A. < If47) , 
CMtrfkvtiMf t» til* toMvUift 0f wim fafctkftart 
20*33: 4IIS ( t tv . ll|»i«]* *3re*l. 2|t : 1^>* 
OB t BMm« vtrst <•<•«••#. B1«l«ft««f %(in}z 214« 
Cltf . Afipl. Sfeol. 2 i l W - W ) . 
ftmfiM M tk« t t r f f i * ii«f«if t f k»rl«]rtlttl«tfl«f 
• f f M t af tMftvttar* Mtf t f t af Ii9tt • • i l t M f * 
4tv«lai^«Rit titf tMtf iBfMtte*. MiyttfittlialAfjr 
Stc«> s 8fo.af«. 
f>l« » M 4 aettle vtnff. fliytapatli. Z. 3^<1): 
T«xt l>Mti Af filmt vlrot i f t M S M . J ••<! At 
Ch«r«felt] Lttf.f f>p. 31KI. 
CallMtfts 0t *»flrt VMi t t tli« t t t m i fiit«r. 
•attiMta! tyMp^tlMi M tli« pratcttlM ftf Safvr 
ll««t. StMy «f tli« afeliiiiilcal tvaatalttlan af 
B««t MMala irfrwi. Tatt. Saf.Baat* Samittaff 
CsaiAiaalaviAfa 991«>9*if <l«v.%nl* • y ta l . J^; lOi.) 
P.ffMtfvmtit «f <»rtiti fal>a1 aa tlia vaator af 
ftaat aaaata vfraa. I * iPflftvaaM. rf laAata 
• » « ) : 147.117. i»f, l i fS ) : I ts . 
Parffteatlaa. Ta *tla«t tfralatr*t l.K.Carkatt 
and n.O. Slalar. PF. 211-334. Oilv. flarlda 
Fraitt ^laaavt l la . 
I f t t f a laaf: A ttra»a(attat)»la tffaaaaa af krfajal . 
f*Tat. Ia4fa« Aaad. Sal. J2? 901. 
Stadfaa aa tha liaat raaga af tka Galara4a*va4-
aa4a vtraa. 
firaa dfaaaiaa af fvfa. fiytapatlialaffir i l ( 7 ) : 
4t4 
tha aataral •tnrrmf af takaaaa rta9t?*t viraa. 
nytafatl>*l*ff. 1LC4): f««.3f§. 
IPartflaattM aad arapanlvt af tha aa«paaaata 
af 9mf pm ataafa vlrat . ftralaff 21* 499-44?. 
119 
?•« l t t « H M r t * l f R. i .V. (19*4) . 
Vtratt A.t 
CkMiila, f . f . 
NycktiMlliarff S.P.t 
PvtkMkf ft. ••<! 
••Of P.S. iwm), 
Wtfiitfttflrt V. 
A f r t raU R.O.t ••<! 
i t«9t l1 f R.V.9. (19TS). 
T«nfMtafa1i» K.C. ••<! 
6wli id»i B.C. ( » t 2 ) . 
T»f T . f . n 9 » ) . 
7mwHif0r$ ^,3. md 
t«aratt r.». (I9S6). 
7l«i«ri K. md 
• y c i ^ ! • • • • • I Iki i l i*dtM t» t t f l t M laf«flt(Bd wltk 
t n d f ] t f l lc* md k r i i i j t l I f t t I * i M f . Tsdfait 
1*li)rt«iiatli. 2JL ' ***• 
taatttti aMate vfrat diamaa •t Patora aa^fl t . 
Tadfaa niftapatfe^ JiCd) : sm, 
Cytaf»larala aad aaalaav taalattoaa fa laaf talla 
lafaatatf ultli Oatara irtiaavtrlaf vtrat (DSf). 
Caa.J, Bat. £tC*)j 9SB^6l. 
StadiM aa a aaaata diaaaaa af fiitilEi. l i l t i >^ 
la ijraata. Ifaara 3, afrta* 5a1. j<3): ^ ^ * 9 M . 
A I t t t af virataa Atawad ta Chlaa. 1*liytayiiatlio* 
' • f f t 12.! ^ t . 
tka vatattan af apklda ta tka tfaatMlaalan af 
kaaa aaaala. Mifta^atlialafr Si^T): 614. 
tlaatraa •larateaale atadlaa aa tka baat wm§»it 
virat , fUjrtaaatk. Z. i^4)t 499. 
n V . I *—Wti lW fcHtWI. UtYM llltwfflf •MMtlC 
iMWl i M f M t . I«rt» • IJMltfejr i M f . 
f t f . f £,* ILULUK. Lwrrtt tliMFltf v«la t l M f l i f m4 
p«clrcrft«. L«ftt • liMltkjr I taf . 
Vff. 9 i . Idl i f l i * l4Mf«f t)i««tif fr««i Mitt I * . U f t t 
• kMltky b n i d l . 
.y 
f^ 
••In •iMrlaff* wttlfif « « t l ^ t pttitrtif. 
l« f t» liMltl«ir l«Mr«e« 
t%. • j f j i t m wifiiljE>^  5!J«KMi iMMi imHn 
i«iltw. I^iif • i « t l ^ totf. 
•Vlflf WPP I^RHtPw lwp# . . 
' ^ n ^ 
wnmStimfwm m f«fMU4 pint 
f« l t f4at lM liMftfM •HMt 
i i f lit iiun>>mmmWimaH I«I«M. I«fif 
• ftMltif Ittf • 

aMtf« . t4iftt • kMltkf tmt, 
t«rtf • iMpllkr brmiW. 
Hf. I I 1^ MmtUtm^ tmnm iNv f t i i •tittlif •»< 





w>t«t« Mt t l * mi 9MI«tlai, Mflf • k i i l l l f 
l«tf. 
«ltl# iipttv i i i t u vtiitf• t«fl> 
f i t . It ^ Jffgsssiigi^  twtrtttfi %tmm tttmUm 
• H W r M 1# JMV*^IW IWHB 1HPP9 VVvlWMW MM 




iMitM M iMf i l l l t * !•!*••• Itftf i iMMif 
17 
a kfftltlrf t M f . 
f igit l « f . U0U • i i i H i f !••#• 
tf«Bl l««r«« MMltt MMrtl to tto*. t i f i f 







rif . ft |ttlil>taliHl^ Unm fitwfM #lM»tlt tHtt. 




f t f . t4 Rff«0t • f 4 f l«t iM 0f i«*ev1iN M •«•!>•? • f 
DILUTION OF INOCULUM 
24 
varf*M timm after MtliiHitct] la»t»littM. 
350H 
6 K) 14 18 




r t f . 77 lat» t te t l tftvtftjr t r t i t N t •Mt r l f i i f i t tM •t 
7«r 4 kr %t 34t000 fp». TW« H ^ t • • • t t t r l i f 
tM«t Mflit4 «ttli trfOTt tr«r* f«ni«4. TiifMtivttf 
r«ff4«tf !• tli« lt»«r ktii4. fUt Itfl 't fettt«rlii« 
^••4 JWt k«lMr tht WMlltCM •••tal»«d 10 Mi 
f i tnl«l«t (fliyt«'«irrttta). 
r i f . tR OlfMvUlat akfamtlM MMtTw af parlftttf 
220 2lo 240 250 260 270 280 25o 300 310 
WAVE LENGTH (NM) 
28 
f i f , t l •ttffMWtrffkfittM t^klftrw f t t t«n ttf 
ftlM I t trm Uft t* rlQht. tiitr«eMtrffii«* rw 
K W C m4 3«t000 tpi . n>»t»«raplt tahM 19 ata 
f i t . m nmtwm •t«ffiMript t f ^yttrmrfftfi * t t l M i 
iiirf«« purlf1«»tlM •# * i i m t l f t • « « • »Jf»t 
•t«ti»(f wftfc ? ^ «r • • I t rr* yfi 4.8, Wum^iU 
f i t • t l I^Mtf i* •NfoffMt • ' A i f — U M wmxtU Htm 

IHfrtwttiin — i i l g vfrm Mt l tvnn (oMtrt l wi l l ) 
pMparatiM ef MV (!l) t»4 99p ftm 
fIf* • • i m t t i i l i igMMM «tff^f«i twt f^m 
«IS«tliMI i f MV-MtlttrM it«r« iMtiMl tfalMl 
pil ittt lfw. » f tgfcft milt tMtafi 2-fi l i 
i l ^ l M t t f Mttogmn f t » «|pi«t«tf ««!• 








• f lM lM«mi« iMf ft rt»rMMt«4 Iqr altfrfb 




^U* # ttMiMI l i M R far* *l<t« l f i l « 
t«ftf • kMitlif imt. 
rif. 41 t f t t i t •ttwtif «•§•!• 
f i t . m 




t i f * 4^ L» i M K l n i ) * UtVM fliMlMf Mtalc •jrapt« 
48 
p0 . Mmm iiWL<* >iitrt^ • 
"^M 
Mtt l * t i i 




• f i M t l l« f lMt fr»<Nt«« Iky J i f T« — • i t 
v f n t M UtvM t f l»t»wi ^t!^' -
225 
Iff' icr2 lo'* icr^ I0-* icr* icr^ 
DILUTION OF INOCUUJM 
^ 
52 
r i f . t l TifMtlvltjr •f B l iH t ****** vtnt •% t«rl«w 
tlsM aft^r miihttfral i»«telattM. 
l i" 20 24 28 
DAYS AFTER INOCULATION 
3l 15—a 
53 
f f f . Kt Ibift* t M t l AMttty frttflMt ««i tr f f«f t t tM 
^f P ' f y aMaft v I rM U t«tr*t« fni<ll«it 
f t r 3 lir at 34tOOO fff«. 'T1i« v lrw ««t 
r«««t«i«4 f r M tit* 1l#it t M U t r l i v I M « 
r f9 . M tT|tftvl«l«t tkMr t t fm tpMtrM t f yarfffttf 
Smjai,jwM»f« vlrvt 9T«ptratlM. 
210 220 230 240 250 260 270 280 290 300 310 
WAVE LENGTH (NM) 56 
f f f . • t i l l I t t i l rM •l«r««r»pi»f vf I t t H I 
v i m af«tt1v«ly ttatiiilMM^tMftito 
••fif ftettlMS fte* i f It s l iNM «ii 
f i f , Ml ft « «fI I I* 

f i t * i l iM t t iM !• •fir-f«1 dlffmlM t«tt • f 
Slljif. aMalc vfrw Mt1t«rt« ( tmtrt i 
v«l1) wftk 99ft tvm liMltlif £. U l s i i l l t 
ttn f fM f»fMtt4 0. m i l . (3) mU 
r i f . IB l«Mtf»ii f» tfilP-f*! 4 f f f« lM U H 
«*•« fMV>Mtlt«rM (emtnS I M I O vm 
tMt«4 tftlatt ?«>f«1< <ltl«tf«it cf 
m i l t ) . 
ttttttf •f i tatt t»i»M #toti«w t f 9MPffft« 
o o ^ 
